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Fuming andl Fieas 


> “Frumiovs,” according to Lewis Carroll in “’ 


The Hunting of the Snark,” js 
the word for one perfect!y balanced between being tuming and furious. But 


in the chemical industry it is the factories which are often fuming, and the 
public which tends to be furious al 


bout it. 

A recent survey by a New York public relations counseling firm sums up 
the problems of the law enforcement agencies, the public and the manufac. 
turers. In quoting from this report, Cuemistry aims not at complaining about 
any existing conditions but at pointing out to ambitious young chemists areas 
where research is needed. In practically every case where a nuisance problem 
has been well so'ved, economies have been realized which have paid the way of 
the improvements installed to get rid of the trouble. 


“At the request of industrial clients, a survey was conducted recently by 
Pendray & Company to determine the attitude of law enforcement officials in 
major cities toward odors and fumes as po'lution problems. This included alf 
gaseous and vaporous exhausts which have a definite odor, pleasant or objec 
tionable, and/or which contain water, acid or irritating components such ag 
sulfur dioxide, nitric oxide, etc. The questionnaire was sent to the chief publi¢ 
official responsible for control of air pollution in 67 major industrial cities. A 
77 per cent response was received... .” 


“Industry is the major source of odor and fume problems, according to 
the officials, although vehicles and domestic causes rank high. In order of 
frequency of mention, these are the prime sources of odors and fume com- 
plaints: Chemicals, vehicles, paint and varnish, food processing, domestic 
causes, rendering plants, plastic, oil refineries, coke works, rubber, steel, in- 
sulation, fish, gas works, pharmaceutical, soap and detergents, and breweries. 


A large majority of the officials declared that industrial firms in their area 
had found it both difficult and expensive to solve odor and fume problems. 
... Most of the respondents stressed the need for considerably more research. 
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A | > Smoke can be controlled. The industrial plant shown above is running, in 
, 1955 | the picture on the left, with its smoke control apparatus working. The picture 
a |” the right shows the difference when this device is turned off. 
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by Hecen M. Davis Hot words are flying in several 


> A ptume of gray smoke curling out localities about whose fault it is that 
of a chimney used to be the symbol of | smoke mixes with the weather to pro- 
ssues | home and comfort. But today a cloud duce “smog.” Each of several groups 
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appear mysteriously in the air with 
little warning. 

The irritating vapors bring tears to 
the eyes of the man in the street. They 
make him cough. The lady shopper 
suffers the added indignity of finding 
her nylon stockings disintegrating into 
a network of “runs.” 

This must be a new kind of smoke. 
The kind that curled grand- 
father’s chimney didn’t behave so—or 
did it? Grandmother didn’t have 
nylon stockings, Is our new 


And if 


from 


either. 
technology to blame for smog? 
so, what part of it? 

Coal dust, 
lets, 


metal fumes, acid drop- 
petroleum products, both from 
the refineries and from exhaust gases 
given off by trucks and buses, 
have all been blamed, but the scornful 
point also to householders who burn 
trash in their back yards. Everyone 
the other fellow. A 
number of research projects have been 
started to try to find out what the 
irritating substance really is. 
Victorian Smoke 

Oldest offender as a smoke nuisance 
is, of course, coal. In Queen Victoria’s 
time in London, the government is- 
sued many regulations designed to 
keep coal smoke from polluting the 
ir. These attempts at regulating com- 
bustion by law were accompanied by 
inquiries into the scientific causes of 
the “black fogs” of London. But a re- 
port to the British government by the 
General Board of Health in 1855 
stated a conclusion not very different 
from the of similar studies 
which are being made today. 


cars, 


seems to blame 


reports 


“Notwithstanding the great and ob- 
vious advantage of perfecting the com- 
bustion of fuel,” the 1855 report reads, 
“and the certainty that the cost of 


doing so will be amply repaid by the 
saving effected, such is the indisposi- 
tion of practical men to depart from 
the beaten track, that nothing but the 
force of law is likely to ensure the 
care and attention necessary to protect 
the public from a grievous nuisance, 
the manufacturers themselves from 
heavy unnecessary expense, and the 
national resources from grievous waste 


of fuel to the amount of millions a 
year.” 
The “care and attention” urged by 


this Board of Health consisted of bet- 
ter regulation of drafts and dampers, 
and taller chimneys to spread the 
smoke higher above the roofs. Many 
of the control measures advocated to- 
day asking the 
drafts, taller chimneys. 


are for same better 


When coal is burned with a 
draft of air, 
consumed. 


good 

the black fuel is entirely 
Carbon dioxide, a color- 
less, odorless gas, goes up the chimney. 
Whatever rock-like material was quar- 
ried and shovelled into the furnace 
along with the coal is left behind as 
the ash. 


When coal is burned with less than 
enough air for complete combustion, 
carbon monoxide, a deadly poison, is 
formed with or instead of the dioxide. 
Along with these hot gases, fine coal 
dust rides the draft up the chimney, 
and pours out as a black cloud that 
hovers in the upper air until spread by 
the wind. 


Sooner or later, these fine, solid 
particles settle back to earth, and coat 
the housewives’ possessions with a 
film of sticky black dust, no matter 
how carefully they were put away. 

Black coal dust was believed to be 
the chief offender smoke studies 
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intl, in the early part of the present 
century, Frederick G. Cottrell devised 
means of giving a static electric 
charge to dust-carrying gases escaping 
rom industrial chimneys. When this 
precipitation was 
ut into use, all sorts of valuable by 
roducts, including sulfur compounds, 
jotassium salts, volatile metals, and 
nany others, were recovered from in 
ustrial stacks. 
ved from becoming 
eturned 


orocess of electrical 


materials were 
a nuisance, and 
as money in the pocket to 
he manufacturers. But were 
till “practical men indi isposed t¢ de 
art from the beaten track.” 


These 


there 


Gradually, however, sentiment built 
pin favor of cleaning up the air over 
ittsburgh and St. 
which 


improy ement. 


dustrial cities. P 
have 
But in 
into new 


eas, and many new products find 


ouis are among those 
ade notable 
strialization has spread 


ir way up industrial chimneys. 


rantic speed-up during the war years 


llowed some laxity from the best 
ractices of smoke control. 

Hazard of dirt, suffocation and 
oisoning from carbon fuels and i 


lustrial has been with us a 
ng time. 


sed which, 


wastes 
been de 
if conscientiously carried 
protective. Filters and 
supplement electrostatic 
recipitation. Air contamination can 
« kept to a minimum when a really 
oncerted effort is made to do it. 


With the introduction of nuclear 
ie] into industrial power plants, haz 
rd is increased by a new dimension of 
langer. Just as the film of black dust 
tom carbon-burning 


Measures have 
ut, can be 
scrubbers” 


furnaces per 
neates everything, to the housekeep- 


t's despair, a similar fall-out comes 


trom the tall stacks of atomic energy 
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plants. This dust is colorless, and so 
fine as to be nearly invisible. It adds to 
the total of radioactivity in our sur- 


roundings. On account of the increas 


ing amount of radioactivity in this 
atomic age, we may all come to wear 


the indicating badges now used only 
in laboratories dealing with radiations 
on a large scale. 

The mere fact that radioactive ma 
terial 


is abroad in the air need not 


necessarily cause concern. The impor 
tant question is how radioactive. For 
sensitive instruments must 
blind, deaf and 


his hazardous dimen 


the answer, 
be used, for we are 
insensitive to 
sion ol 

The “practical man” ignor 
ant of éi danger may disregard the 
advice of experts 11 he is allowed to. 


He may locate his atomic energy plant 


matter. 


who 1S 


where moisture and prevailing air cur 
rents could join forces to produce the 
ultra-modern horror, a 
smog. 


radioactive 


Temperature Inversion 

The seriousness of even ordinary air 
pollution was brought home to the 
Aenesi can people by a spell of smog in 
Donora, Pa., one October day in 1948 
which cost the lives of many people. 
“Temper: ture inversion’ 
formation 


a tactor in 

familiar 
term when studies of this catastrophe 
were published. 


smog Seema: a 


Normally the temperature of the air 
becomes lower the greater the distance 
above the ground. But when cool air 
slides under a layer of air that is warm 
and moist, especially after several hot, 
muggy days with no wind, this tem 
perature inversion causes the fog that, 
mixed with smoke, becomes smog. 

Deep narrow valleys are especially 
liable to temperature inversions in the 
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autumn. Once a pocket of stagnant air 
has formed in this way it tends to re- 
main until some decided change in the 
weather breaks it up. Locations where 
temperature inversion occurs frequent- 
ly need more than tall chimneys to 
solve their smoke disposal problems. 
The 
California 
tions occur. 


Los Angeles-Pasadena area in 
where smog condi 
In September, 1946, on 
Friday the 13th, as it happened, a 
particularly bad smog was impolitic 
enough to occur on the very day the 
city fathers had 
clean-up-your-city 
Friday,” 


is one 


chosen to 
campaign. 
\ as this day of 
membered, 


open a 
“Black 
is re- 
started controversies over 
smoke that 


smog 


who is to control whose 
are still raging. 

Research programs have been un- 
certaken to try to find the substance 
in smog that irritation. 
Such suspects as acrolein, hydrogen 
persulfide, elemental sulfur and min- 
eral oil droplets have been squirted at 
volunteer martyrs to science. Tears 
have shed, but the ultimate 
quintessence of smog has yet to be 
synthesized 100 per cent. 
California Smog 

Studies of the smog problem have 
turned up surprising sets of statistics 
on what the minor constituents of the 
atmosphere may be. One authority 
says that from one to two thousand 
tons of hydrocarbon materials are re- 
leased into the air each day in the 
Los Angeles region. These hydrocar- 
bons from evaporation losses 
during gasoline manufacture and from 
the products of incomplete combustion 
in automobile engines. Other com- 
bustion processes are said to give off 
oxides of nitrogen to the amount of 
200 to 300 tons daily. A similar 


causes eye 


been 


come 


amount is probably present in the 
exhaust gases. Ozone in the air is said 
to shorten the life of rubber, includ. 
ing tires, the West Coast more 
than in other places. And householders 
burn thousands of tons of trash. 


on 


If you were a manufacturer in Los 
Angeles (or Philadelphia, or name 
your own town) what would you do? 
You are becoming more and more 
aware of smog. Some of the experts 
who have come to study this blot on 
California’s (or your own. state’s) 
otherwise perfect climate are telling 
you it is your own fault. 

Some are telling you that a com 
mission should have power to tell you 
when you can operate your factory 
There is even a hint that some weather 
czar may phone you at any moment 
and order an immediate shut-down. 
The prospect is enough to curl your 
hair, in or out of Hol!ywood. 

After all, it is only for 10 to 20 days 
out of the year that you notice it get 
ting dark at noon when the weather 
is sticky and muggy, that your eyes 
smart, that your breathing seems op- 
pressed. By evening the worst of the 
smog will probably be gone, although 
it may return the next day, and for 
several days after that. 

But suppose you switch 
generated by nuclear fission? 
Atomic Power 

Atomic energy, as it is now being 
harnessed, substitutes the heat from 
nuclear fission for the heat of com 
bustion. Combustion of coal, gas or 
petroleum products results mainly in 
carbon dioxide, a non-poisonous gas 
which cools rapidly to the surrounding 
temperature and is ultimately used by 
plant life with the aid of photosyn- 
thesis. 


to power 
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Although an atomic reactor is often 

called a furnace, its method of opera- 
non and its results are entirely dif- 
erent. When isotopes of thorium, 
anium or plutonium fission they 
sive off in quantity new radioactive 
dements otherwise so rare as to be 
most non-existent. These bring only 
rouble to the plant or animal that 
ssimilates them. 


The fission products are “hot” in 
he sense of the physicist’s slang, 
neaning that they are disintegrating 
w giving off a great deal of atomic 
radiation. If they give this radiation 
ff fast, anything in the neighborhood 
receives a lot of radioactivity in a short 
ume. This can be very harmful. If, on 
the other hand, fission products are 
ormed which give off their radiation 
dowly, it will last a long time. Some 
radioactive isotopes recently set free 
n the world will take a longer time to 
lie down to relative inactivity than 
the time man has inhabited this earth 


so far. 


Radiation Adds Up 


The effect of radiation on man or 
ther living creatures adds up. But 
the sum is an algebraic one, with plus 
ind minus terms. Every cell is con 
tantly turning over a great number 
f atoms, building food into its struc 
ire, discarding wastes. Thus even a 
relatively heavy dose of radiation can 
repaired quickly if stable atoms 
ire available to replace the “hot” ones. 
But the body can make no choice in 
this matter, for it has no way of dis- 
tinguishing between a stable atom and 


1 radioactive one of the same species. 


The body does not even use much 
liscretion in distinguishing between 
toms of chemically similar elements. 
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It will build a handy atom of radio- 
active strontium, a dangerous fission 
product, into living bone instead of 
the more normal stable calcium. That 
strontium atom will bombard all the 
tissues itself with its radia 
tions, and may stay in the bone for 
a long time. 


Half-Lives 


Every 


around 


radioactive has its 


own characteristic rate of disintegra 


isotope 


tion. All disintegrate according to the 
same law. Half of the radioactivity 
dies away in a period of time peculiar 
to that atomic species of element. For 
one the time may amount to micro 
seconds, another thousands of 
There are 


tor 


years. all sorts of rates in 


between. 


Many fission products have short 
“hot.” One 
way of disposing of these, so far, is 
to waft them up a very tall chimney 
so they may be 


half-lives and are very 


spread far and wide 
by the wind. Since they are very fine 
particles, they take a long time to 
settle back to earth. By that time the 
worst of their radioactivity has had 
time to die away. What is left may 
not be greater than the “background” 
in which we live constantly. 
atomic 


Sut as 
y installations increase 
the problem will become like that 
from present-day industrial plants. 


energy 


The potential hazard to life will 
be enormously greater. Today’s “prac- 
tical men,” like those of a century ago, 
raise a political hue and cry against 
efforts to make them stop wasting 
their own resources. Before they are 
entrusted with the makings of radio 
active smog, our best technical effort 
must be used to prevent that damage 
before a chance to 


it has happen. 







































Better-burning Oil 
High-temperature Lubricants 


> Air potiution can be reduced and 
fuel oil saved by the use of a new 
chemical additive which makes heat 
ing oil cleaner-burning. New jet fuels 
from materials now considered unsuit- 
able are a further possible benefit from 
using small amounts of the compound, 
the American Chemical Society was 
told by Dr. Fred S. Arimoto, a re 
search chemist at the Du Pont Com- 
pany’s Jackson Laboratory, Wilming- 
ton, Del. 


Less smoke, reduced carbon deposits 
and more efficient burning are the re- 
sults of adding less than one-tenth of 
1 per cent of DCPI (dicyclo-penta- 
dienyl-iron) to fuel oil or gasoline, the 
chemist reported. The additive was 
said to have good anti-knock proper- 
ties in gasoline, particularly in the 
presence of sulfur compounds which 
tend to destroy the effectiveness of 
tetraethyl lead. The report indicated 
that it would not be practical to use 
DCPI in gasoline, however, unless a 
way could be found to overcome the 
adverse effect of iron oxide deposits 
within the engine cylinder. 

Promising results were obtained in 
tests using DCPI to cut down on 
smoke and carbon formation during 
the operation of three common types 
of home oil burner, according to Dr. 
Arimoto, who said: 


The marked improvements in clean- 
liness and the reductions in smoke 
level which result when domestic oil 
burners were operated on fuels con- 
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Improvements on Petroleum Products 











tend 1 
srount 
chamt 
nase C 
the ac 
leposi 
per ce 
taining a very small amount of dicyclo} J, 
pentadienyl-iron (DCPI) emphasiz] jon 
the powerful influence which this} Jonge: 
compound exerts on the combustion} oy. 
of hydrocarbons. This activity prob-] jocits 
ably will become even more important] \ere 
if the present trend toward the use of} additi 
higher boiling, residual fuels con-} ost 
tinues. comp 
Smoke resulting from the combus} ing c 
tion of Number 2 fuel oil in a low-} the j¢ 
pressure atomizing burner was re] mark 
duced markedly by one-tenth of | per} ing t 
cent of DCPI. The data indicate that} Th 
this amount of the additive permitted] Jead | 
the burner to be operated with a fuel-] potec 
to-air ratio about 20 per cent higher} an o 
than normal without any increase in] Jeade 


smoke. Calculations showed that an 
over-all increase in heat efficiency of 
about 3 per cent resulted from this 
higher fuel-air ratio. 


ber 
DCF 
units 





liter 
Tests with a high-pressure atomiz-} !ncre 
ing type oil burner were carried out} whe 
using cycling conditions for a period lead 
of 34 hours. Because this type of burn-} = St 
er is prone to nozzle fouling, the ex] ably 
periments were performed with a de] tetr: 
fective nozzle in order to stimulate} DC 
typical operation with a_ partially} sulf 
fouled nozzle. It was found that a 75] whe 
per cent reduction in volume of carbon] of + 
deposits resulted from the use of five} 46 | 
hundredths of | per cent DCPI. DC 
Similar reductions in the volume of [ 
deposits were obtained when DCPI} of 
was used in a pot-type vaporizing] tag 
burner. In this type of unit, deposits} ties 
Cuemistry} Ap 
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in the base and 

walls of the vaporizing 
Ithough the deposits in the 
the unit were not affected by 
the additive, the volume of the wall 
leposits was reduced by more than 40 
per cent. 


tend to accumulate 
ound the 
chamber. A 
vase of 


In jet engines, carbon deposits are 
mong the most serious obstacles to 
onger engine life, the speaker pointed 
ut, and DCPI prevented such de 
although traces of iron oxide 
were left on the engine parts by the 
idditive. DCPI was reported to be the 


nost 


posits, 


active of a number of metal 
compounds tested for effect in reduc 
ng carbon deposits. The smokiness of 
the jet burner flame also was reduced 
markedly by this compound, 
ng to Dr. Arimoto. 


The antiknock activity of tetraethyl 
ead is enhanced by DCPI, the chemist 
It was found that one-tenth of 
in ounce of DCPI in a gal!on of non- 
leaded gasoline raised the octane num 
ber 11 units; the 
DCPI boosted the 


units 1n 


accord 


noted. 


amount of 
octane number 8 
containing 1 milli 
liter per gallon of tetraethyl lead and 
ncreased the octane rating by 5 units 
the 


same 


gasoline 


when 3 milliliters per gallon of 
lead compound were present. 
Sulfur compounds reduce consider 
1 
ably the antiknock 
tetraethyl lead, Dr. 
DCPI, however, 
sulfur 


effectiveness of 
Arimoto declared. 
is less susceptable to 
Under conditions 
where 68 per cent of the effectiveness 
of the tetraethyl lead was lost, only 
46 per cent of the antiknock action of 
DCPI was destroyed. 


antagonism. 


Despite the high antiknock activity 
of DCPI, its resistance to sulfur an- 
tagonism and other favorable proper- 
ties, it is not practical to employ this 
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compound as a gasoline additive be- 
cause of iron oxide which forms when 
DCPI is burned. This iron oxide ac- 
cumulates in engine cylinders where 

has an adverse effect on wear and 
spark plug life. 

Dr. Arimoto’s co-authors were M. 
W. Corzilius, J. A. Lamb and A. O. 


Melby, also of the Du Pont Company. 


Lubricants for Jets 


> DeEvELOPMENT of a new series of 


high temperature lubricants—needed 
by tomorrow’s faster jet planes—has 
been announced by a government re 


searcher. 


The fluorine-containing syn- 
thetic oils, which are not decomposed 
by teenperatares as high as 500° F., 
should find application in aircraft gas 
turbine and new high tem- 
perature motors and genera 
tors, Harold Ravner, a physic: il chem- 
ist of the Naval. Research Laboratory, 
Washington, D.C., told the American 
Chemical Society. He declared that the 
lubricants may also be useful for sub 
marines because they are heavier than 
water would not 
form an oil slick on the surface of the 
water to reveal the presence of a sub- 
merged submarine. 


new 


engines 
electric 


sea and therefore 


The synthetic lubricants equal pe- 
troleum oils in lubricating ability and 
are much resistant to the de- 
teriorating action of oxygen at high 
temperatures, reported Mr. Ravner, 
who is head of the oxidative studies 
unit in the Laboratory’s Surface 
Chemistry Branch. The new com- 
pounds are known as diesters of flu- 
oroalcohols, he explained, and they 
withstand high temperatures because 
of the fluorine atoms attached to the 
ends of the molecular chains. He said 


more 





they may also find use in hydraulic 
systems. 

The fluorine-containing diesters are 
less susceptible to fire and explosion 
hazards than are petroleum oils, the 
chemist noted. Many of the diesters of 
fluoroalcohols have spontaneous igni- 
tion temperatures ranging from 850° 
to more than 1,000° F. Mists of such 
compounds, with fluorine contents of 
more than 55 per cent, are not explo- 
sive in pure oxygen at 200° 

In general, esters of fluoroalcohols 
and dibasic acids are remarkably re- 
sistant to oxidation as compared with 
conventional oils. Laboratory tests re- 
veal that certain such substances un- 
dergo no deleterious changes when 
aerated at 400°. Other diesters con- 
taining less fluorine show degradative 
changes under such conditions. Di- 
esters of fluoroalcohols are thermally 


stable at 500 


Preliminary friction and wear tests 
indicate that fluoroalcohol diesters are 
comparable to petroleum oils in lubri- 
cating ability. Although the heaviness 
of these esters at low temperatures 
may limit their use in aircraft hydrau- 
lic systems, they may well find use on 
shipboard and in industrial installa- 
tions where low-temperature require- 
ments are not so stringent, but high 
temperature stability is a requisite. 
Preliminary tests indicate that these 
synthetic little attack on 
rubber. 


oils cause 


fluorine-con- 
taining esters have been prepared. Ex. 
perience to date indicates their useful- 
ness in anti-friction bearings operating 
at high temperatures. C. M. Hender- 
son and C. M. Murphy were co- 
authors of Mr. Ravner’s paper. 


Greases based on the 


On the Back Cove: 


> Hyprocarsons are liquefied to form 


gasoline and 


solvents in 


outdoor 


equipment such as this new plant at 


Iilinots. 


Tuscola, 


Calculate Smoke Down-MW ash 


> ArcHITECTs can now calculate 
whether the smoke from proposed 
factories will dissipate in the atmos- 
phere or come pouring down on near- 
by residents. 

The behavior of gases from plant 
chimneys, generally recognized as a 
major cause of smog, was studied 
wind-tunnel experiments at the Uni- 
versity of Michigan, Ann Arbor, by 
Prof. R. H. Sherlock and E. J. Lesher. 
Operating factories were also studied. 

Under favorable conditions, for in- 


stance with light wind and high stack- 
gas velocity smoke rises as it moves 
downwind and gradually disperses in 
the atmosphere until the concentra- 
tion is negligible, the scientists found. 
On the other hand, with strong winds 
and low stack-gas velocity the 
may be forced downward 
close to the plant. 


gases 


relatively 


A method was described to com- 


pute the necessary height and velocity 


for chimneys under the weather con- 


ditions of a proposed plant site. 
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Ammonia Generates Microwaves 


Of Extremely High Frequencies 


Microwaves from Molecules 


> By tappine directly the energy of 
ammonia molecules, scientists can gen- 
erate microwaves of extremely high 
frequency for the first time, Dr. 
Charles H. Townes of Columbia Uni- 
ersity’s physics department has re- 
ported, 


His device for doing so is known as 
the “maser,” short for Microwave Am 
plification by Stimulated Emission =f 
Radiation. Using a new fundamental 
princip'e, it permits amplification of 
uigh-frequency radio waves without 
use of vacuum tubes. 

Besides serving as an amplifier, the 
naser can measure time with greater 
accuracy than has previously been pos 
sible. As an atomic clock, it produces 
nicrowaves with frequencies of 
)4,000,000,000 cycles per second, with 
i very small rate change. 


The maser, Dr. Townes said, is an 
xcellent example of fundamental re 
sarch that has proven to be of im 
nediate practical value in such fields 
1s radio communications, microwave 


transmission and reception, and navi- 


sation. Scientists will find it useful not 


only for accurately measuring time, 


ut for determining the earth’s rate of 
rotation and examining molecular and 
structure with 


greater pre- 


cision. 


Work on the maser began three 
years ago in the Columbia Radiation 
Laboratory, which is jointly sponsored 
xy the Army Signal Corps, the Office 


1955 


of Naval Research, the Air Research 
and Development Command and the 
University. Government agencies will 
have royalty-free use of any devices 
based on the maser, to which the Car- 
bide and Carbon Chemicals Co. also 
contributed funds for development. 

Dr. H. J. Zeiger, now working at 
Massachusetts Institute of Technology, 
Dr. J. P. Gordon, now at Bell Tele- 
phone Laboratories, and Dr. T. C. 
Wang of Columbia assisted Dr. 
Townes in development of the maser. 

In the maser, a stream of ammonia 
gas is forced under slight pressure into 
a sealed chamber from which the air 
has been removed by vacuum pump. 
The ammonia molecules are forced by 
an electrostatic field into two parts, 
one, molecules of low energy, which 
usually absorb energy, and the other 
those of high energy, which can radi- 
ate. The low-energy molecules are di 
verted from the beam, while the high 
energy ones are directed into the main 
part of the device, a small copper cyl 
inder open at one end and known as a 
“cavity.” 

Within its walls, some of the am 
monia molecules undergo “transi 
tions,” giving up tiny amounts of en 
ergy in the process, and triggering 
other molecules to emit their energy, 
in a kind of mo'ecular chain reaction 
that builds up a relatively large 
amount of energy quickly. 

If there are sufficient molecules to 
start a self-sustaining chain reaction, 
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then oscillation occurs inside the cav- 
ity and microwaves are emitted from 
it. If fewer molecules are present, the 
maser acts like an amplifier. Thus an 
operator can regulate its action by ad- 
justing the flow of ammonia gas. 
The maser can also be adjusted for 
frequency, molecules of sub- 
stances other than ammonia for large 
changes. Common table salt, or sod- 
is one compound that 
Dr. T 


Townes said. 


using 


ium chloride, 
will be tried, 

The microwave 
which 


output from the 
cavity, is at most ten-billionth 
a watt, flows out through a wave 
guide and is piped to its destination 


of 


much as a liquid would be. 
have been 
so that one 


Two complete 
built far, a necessity 
could check the other, since the device 
is so accurate it cannot be adequately 
tested any other way. 

The frequencies have 
been compared to an accuracy of one 
part in 100,000,000,000, which is prob 
ably the most accurate comparison or 
measurement any two physical 
quantities that has yet been made. 


Dr. 


masers 


so 


oscillation 


of 


Townes estimated that commer 


Transistor Cont 


HE GERMANIUM transistor, versatile 

tle crystal for the radio 
tube, is found to be an ideal converter 
of weak DC electricity to AC in guided 
missiles. 


Tt 
littl 


substitute 


now being tested, 
are not only small and light, but they 
are practically immune to shock and 
( _ advantages of the de 
vice, called a “chopper,” as explained 
to the Dine Institute of Electrical 
Engineers by A. P. Kruper of West- 


Such transistors, 


vibration. 
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erts DC to 





cial maser units should sell, once de. 
velopment costs have been written off, 
for about $500. Masers with highest 
possible accuracy for scientific 
would probably cost over $10,000. 


use 


First assignment outside the labora- 
tory for the device is expected to be as 
a frequency standard, keeping radio 
and television transmitters precisely 
on frequency with greater accuracy 
than present-day vacuum tube oscilla. 
tors and quartz crystals. 


A maser system of navigation could 
also be developed by tuning in on two 
different radio stations and comparing 
that signal with one from the maser, 
which would tell a navigator the time 
the radio wave had been traveling to 
his plane or ship. The time difference 
can be converted into distance, since 
radio waves, like light, travel at about 
186,000 miles per second. 


The maser can also amplify signals 
too weak for vacuum tube amplifiers. 
It will probably also be used to check 


on the rate of the earth’s rotation and | 


to discover the exact frequency of 
oscillation of many kinds of molecules 
and atoms. 


AC 


inghouse Electric Corporation, East 


Pittsburgh, Pa., are: 


It works from about 58 degrees be 
low zero to 194 degrees Fahrenheit. It 
can operate on a fraction of a millivolt 
of electricity. It has long life. 


The conversion from DC to 
desirable, he pointed out, because AC 
amplifiers are much easier to design 
and are free of the drift and instability 
of DC amplifiers. 


AC is 
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Cancer-Causing Compounds 
Found Chemically Related 






use 





Cancer Chemistry Gains 


OT a- 


x as 


-adio of the way 
1, } cancer-causing chemicals may disrupt 


>» BETTER UNDERSTANDING 


‘isely 
iracy | the energy balance in living tissues is 
cilla- | forecast by a study of chemical likeness 
yong different carcinogenic agents. 
ould A — mode of action among a 
~~ imber of different substances all 
shea Wusing irritations which lead to can 
aa er was reported to the American 
ae | remical Society by Dr. True W. 
a Robinson of the University of Ala 
renal uma Medical Center, Birmingham, 
deal \la. 
shout An oxidation-reduction mechanism 
vhich operates differently in the living 
onals | od ly than in test tube experiments 1s 
‘fers, | ved by Dr. Robinson to transfer 
heck | lectrons to the body’s enzyme sy stem 
or thus furnishing energy for starting 
— uncer growth in certain cells. 
cules | Studies on how tumor cells compete 
| with their hosts for the nucleic acids 
| on which they feed were — to 
| the same meeting by Dr. Ben- 
Jr., of the Kettering on Lab 
oratory of the Southern Research In 
East | stitute, also of Birmingham, Ala. 
Two cases in which human tumors 
es be- | Were transplanted into animals, one 
eit. It | into a hamster, the other into a rat, 
Hlivolt | showed that normal tissues make bet- 


acids than did 
This suggested to Dr. 
AC is } Bennett that some product of the 


the nucleic 


the tumors. 


ter use of 


AC tumor cells may interfere with the 
lesign nourishment of the host cells, either 
ability | by production and subsequent break- 

lown of complex chemicals or by 
{ISTRY } Aprit 1955 








lack of 


Zymes to carry 


causing a the necessary 
| 


normal 


y en 
on feeding ot 


the tissues. 

Certain complex chemicals, capable 
in which the 
twisted the 
right or to the left, differ in the way 
they can be utilized for growth by the 
By building can 
chemicals with such differ 


of two torms atomic ar 


rangement is either to 


tissues of the body. 


cer-causing 


ences in chemical structure, studies 
aimed at throwing further light on 
the development of cancers were re 


ported to the American Chemical So- 


ciety meeting by Dr. Sanford M. 
Birnbaum of the National Institutes 
ot health, Bethesda, Md. 


Left-handed arrangements proved 
chemically more active in these experi 
the right-hand types of 
Tissues of the liver and 
the kidneys were more active in break- 


ments than 
compounds. 


ing down these compounds than were 
from the 
lung or spleen. Dr. 


cells intestine, pancreas, 
sirnk 1 his 
sirnbaum and his 
associates hope to learn whether 
changes in chemical structure can be 


used to help combat cancer. 

Yttrium in Plastic Thread 

> Rapioactive yttrium, the 
atomic reactor’s fission products, is 


one of 


incorporated into a plastic which is 
extruded through a heated die to make 
a flexible thread in the latest method 
for getting radioactivity where it will 
do the most good. 

The plastic into which the yttrium 
in the form of its oxide is incorporated 
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slowly dissolves in the tissues where 
this thread-like filament is placed, 
leaving the source of the radioactivity 
in the tissues to be treated. 

This method of utilizing the high 
beta activity of yttrium for cancer 
treatment was reported at the meeting 
of the American Chemical Society by 
Dr. H. C. Dudley of the Radioisotope 
Laboratory of the U. S. Nava! Hos- 
pital, St. Albans, N. Y. It is an im 
provement upon the use of fused fila 
ments of germanium oxide tried out 
earlier at the same laboratory, as a 
means of implanting radioactive ma 
terials in tissues. 


Yttrium is particularly easy to place 
by experimental 
is not carried from 


in certain tissues 


neans, because it 
place to place by body processes. Tak- 
ing advantage of the fact that smal! 
doses of radioactive yttrium locate in 
the outer parts of the bone but not in 
the marrow, Dr. Dudley 
use of this fission product 
treatment. 
locate 
such 


also reported 
on possible 
for bone cancer 
yttrium 
definite organs, 


spleen and liver. 


Larger 
similarly in 
as the stomach, 


doses of 


Rays May Spoil Fermentation 
> Copatt-60 radiation can spoil fer- 
mentation processes, such as are used 
in the manufacture of food, drink or 
antibiotic preparations unless the ra- 
diation is properly used. Only the sep- 
arate nutrients should be irradiated. 
These may then be mixed to make up 
the that the 
organisms. 


solution feeds micro- 


Comparing results of sterilization 
by irradiation with those when heat is 
used in the conventional way, Dr. 
A. Gillies of the University of 
Michigan reported his conclusions to 


Robert 
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the American Chemical Society meet. 
ing. He stated that in his experiments 
both yields and rates of fermentation 
were substantially reduced when these 
organisms were grown in_ solutions 
which had been exposed to the rays. 


But irradiation of either malt sprout 
nutrients er corn steep liquor, for the 
purpose ki'ling unwanted organ 
Dr. Gillies said, and subsequent 
mixing of this sterilized material inte 
the solution used to grow the wanted 
cultures gave better viel Is than though 
the nutrients had been sterilized by 
heat. 


isms, 


Unusual Sugars 

> How stRANGE sugars are formed in 
small percentages which may add up 
to many pounds total production was 
described to the Division of C arbohy 
by Dr. Nelson K. 
National Institutes 
Md. While only 


sugar formed by 


drate Chemistry 

the 
Bethesda, 
the 

hydrolyzing starch comes out as any- 
thing but the usual dextrose, the rarer 
sugars produced from tons of starch 


quantity. 


Richtmyer of 
of Health, 


1% to 2% of 


amount to a considerable 


Sedoheptulose, recently found 
among the products of photosynthesis 
in the plants, is one of the rare sugars 
studied by Dr. Richtmyer. Forming 


no crystals itself, this growth sugar 1s 


recognized by beautiful crystals 
formed by the anhydride made from 
it. 


Chemical relatives of dextrose vary 
as the chords of a musical scale, Dr 
Richtmyer stated, illustrating how lf 
rearrangements of six carbon atom: 
16 different kinds of 
sugar all different but similar to ordi 
nary Other rearrangements 
can produce a variety of other sugar 


can produce 


dextrose. 
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meet- F built of 7 carbon atoms, of which voted to exchange of information on 
nents F sedoheptulose is one. the best ways to keep up with the 
ation announcements of them in scientific 
Blood Balance : , . 
these >C bal | le; literature. 
sad HEMICAL balance between calcium i 
1tions Phosphorus Insecticides 
vs und fat in the blood may be an im- Md : 
ys. a mans a . InsEcTicipEs related in structure to 
rtant factor in clot formation, Dr. he “ * devel 1 durj 
yrout f | : e ve case ial : 
: Herbert L. Davis and Nora L. Davis a id Wa a 2 a — < aa 
yr th i ave hee oe 
“fof Wayne County General Hospit: al, vee “ wae on a ae 
rgan er by chemical rearrangeme 
be Eloise, Mich. re ported, wee ee a a - 
quent - i"; rganic c¢ I 
: MT calcium is present, they find, addition S!™' at he De oo aaa 2 Pa 
i of fat or oil to blood samp'¢ ‘Ss spe eds ve D ny es a - art ' of the 
sii ia : | 2 
te ip the rate of clotting. Change in the - 9. Department of Agriculture, 
ough 7 


umount of fat in the blood may be a A new chemical for control of the 
ed by cause of thrombosis, resulting in housefly was reported by Dr. F. A. 
stroke,” in persons under unusual Gunther of the University of Califor- 
stress, the team reported. nia Citrus Experiment Station, River 
s . side, Calif. This substance is called 
red inf Poison Causes Albino Cells ; 


td ‘ Diazinon, a shortened form of its 25- 
Gg 1p r ¥ r > r 
= A new plant growth regulator  gyjjable chemical name. Methods were 


n was} which promises to wipe out poison ivy reported to chemists for its determina 
tbohy-} and other pest plants can be recog- tion in milk. to make sure that its 
on K.F nized by the white growth tips of the use to kil! 


flies in dairy barns does not 
titutes} p'ants to which it has been a ipplied. 


result in any contamination of the 
e only Known chemically as Siena 1,2,4 milk supply. 
7 aoe the _ ore eer also Chemistry of Cancer 
. call € cae as < hg oliant ce ae ints, * CoMBINATION of protein and some 
ros 4 ielp in harvesting cotton by ma- unknown factor in the cancer cell 
hine. Experiments with the chemical believed responsible for loss of a prin 
intity. | were reported by Dr. Kenneth A. 


ciple controlling cell growth, in the 
opinion of Dr. James A. Miller of 
the McArdle Memorial Laboratory at 
the University of Wisconsin, Madison, 


found} Sund of American Cyanamid Co., 
nthesisf Stamford, Conn., before the division 
sugars§ of Agricultural and Food chemistry 


orming§ of the American Chemical Society. Wis. “Whatever the alteration from 

ugar Is Whether sprayed on the plant or normal is,” Dr. Miller says, “it ap- 

y stals mixed into the ground, the triazole pears to be both irreversible and heri- 
§ I 

> from 


compound is taken up by either leaves table. 
or roots and carried to the parts of certainly the result of changes in pro 
se vary} the p'ant where most rapid growth is teins or nucleic acids or both.” Dr. 
le, Drf taking place. Dr. Sund discussed the Miller has found that certain dyes 
how lé6f particular reactions which bleach the known to cause cancer, combine with 

atoms§ green cells at these sites, causing al- proteins in the liver in such a way 
nds off binism in the plant. as to make these proteins useless to 
to ordi} So many weed chemicals have been the body. Loss of the growth-control 
sement} described in recent years that one ses- substance may be similarly caused by 
‘ sugar} sion of the chemical meeting was de- chemical combination, he believes. 


Such characteristics are almost 
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Whistles in Atmosphere 
Suggest New Radio Channel 


Sounds Follow Magnetic Lines 


force in the 
earth’s atmosphere may some day be 
used for 


> Invistpce tubes of 
communica 
from 
scientists have launched intensive 
“whistlers,” 
dible radio waves, 


long-distance 
tions. This is foreseen 
that 


studies of 


reports 
which are au 


An antenna hooked to an amplifier 
is sufficient equipment to tune in on 
cn musical 
by lightning 


sounds, 
flashes. The 
he: od at any point have traveled a 
the earth’s magnetic 


semi produced 
W atl Ts 
ilong 
lines from 
the opposite hemisphere, Dr. L. R. O. 
Storey of England’s Radar 
Establishment in Malvern, suggests. 

they reach a height 
above the equator that is equa! to the 
diameter of the earth itself, or nearly 
8.000 Short whistlers are be 
lieved to result from lightning flashes 
occurring at the end of 


force 
Research 


In doing so, 


miles. 


a line of mag 
netic force in the opposite hemisphere. 
Long whistlers are thought to origi 
nate in local lightning the 
sound energy traveling along the tube 


storms, 


of force to the opposite hemisphere, 
then being reflected back after reach- 
ing the earth at the other end. 

Whist'ers sound like a whistle fall- 
ing ae in pitch. They are first 
heard at about ten kilocycles per sec- 
ond, ies n fade within one to four sec- 
onds to about one kilocycle per second. 
The human ear hears in the range 
from about two cycles per second to 20 
kilocycles per second. 

To use the earth’s magnetic lines of 
force for communication between the 
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Northern and Southern Hemispheres 
would require generating energy in 
this range equal. to that kicked up by 
lightning flashes. Much more study of 
the whistlers will be needed before this 
is feasible 

For this reason, scientists aboard the 
U.S.S. Atka, Navy icebreaker in the 
Antarctic, kept track of 
Daily messages 
Washington from the 


whistlers. 
were received in 
Atka giving in 
whistlers heard on 
its trip to the white continent. 

Both the Central Radio Propagation 
Laboratory of the National Bureau of 
Standards at Boulder, Colo., and radio 
experts at Stanford University in Cali 
fornia, under the leadership of Dr. 
Robert Helliwe!l, are setting up pro 
grams for keeping track of 
strange sounds. They 


formation on the 


these 
are interested in 
the time and duration of the whistlers, 
the number that occur during a given 
period, and how the hour and season 
affects their occurrence. 

A recent scanning of the atmosphere 
near the earth’s magnetic 
from Achimota in Africa’s Gold 
Coast, detected no whistlers there. 
This finding, reported by Dr. Storey 
and Dr. J. R. Koster of the Universi ity 
College of the Gold Coast, supports 
the theory that the queer sounds fol- 
low the earth’s mz agnetic lines of force. 
Over the equator, these lines are hori- 
zontal and the whistlers, therefore, 


equator, 


wou!d be unable to travel up through | 
as it 


the lower ionosphere to reach the lines 
ot force. 
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H-Bomb Fall-out May Spread 
Dangerous New Fusion Products 


What About Fusion Bomb Products? 


theres | ® Dirrerent but just as dangerous the kidneys and throwing the body’s 
oy in | fusion products may endanger H-bomb _ waste-disposal system out of gear. This 
up by ctims who escape the fission products poisonous property is common to all 
idy of the old-fashioned A-bomb explo- forms of the elements mentioned. It 
re this | sion. has nothing to do with any fissionable 
Speculation about whether hydrogen _ or fusionable properties of any of their 
rd the | bombs have fall-out of less dangerous isotopes. Nuclear explosions are just a 
n the | radioactive dust than uranium or plu- deadly bonus that can be achieved 
'stlers, | tonitum bombs is whetted by the recent with a few of them. 
d report of the Atomic Energy Commis But if beryllium is formed by 
ng in on on the Effects of High-Yield fusion combinations among the light 
. ’ 1 ; . 
rd on } Nuclear Explosions. ; elements, its presence in fall-out dust 
Fission products are atoms of chem from H-bomb explosions will be po- 
gation | ‘<4 elements newly formed, during  tentially dangerous to people in the 
eau of | the explosion, out of the fragments of contaminated area. If such be ryllium 
| radio | uranium and plutonium atoms. Atoms — should form in quantity and occur as 
Col uranium and plutonium are among strongly radioactive isotope of 
yf Dr, | the heaviest that exist. Atoms of fis- medium long life, it might be as dead 
p pro- | Sion products are in the middle range Jy as certain of the dangerous fission 
these | of atomic weight among the chemical products. 
-d in | Clements. . 
ted in | “en Fission Products 
istlers The fusion reaction, which makes fie ee ; 
an 08 Scud tt. 1; [wo fission products of uranium 
civen yoMD possible, Occurs In a ¢ if 1 ‘ 
5 a a alc and plutonium are stressed in the 
season | (erent way. It explodes by releasing as ; : 
a Atomic Energy Commission’s recent 
nergy excess mass that comes from 
i a lice alae report. These are the radioactive forms 
sphere ombination of the ightest elements. 
Bain hict : —_ of the elements iodine and strontium. 
uator, |} “yGrogen, which occurs in three pee ; 
| | . : - a [hey are not as violent poisons as 
Gold | Weights, is the lightest of all the ele ; 
i B Gs rs see be ryllium and arsenic, but both are 
there. | Ments. But nuclear fusion reactions ; 
: ts hs ‘ble : elements which the body takes up and 
Storey e Known to be possible among sev- : : ee 
= heel onl Se } . lightly Stores for long periods of time. 
versity ral other elements that are slightly 
pports eavier. Besides hydrogen, these are Iodine is taken up particularly | ry 
ds fol- | belium, lithium and hereiliam. the thyroid gland. eee is a near 
F hae Beryllium is the villain element in chemical relative of calcium. It can 
e hori. | this quartet. It is one of the poisonous replace that common element in the 
2 - > > ‘ =9 
refore, | lements, a group made up of arsenic, bones. Both of these elements in their 
hrough | Smium, and a few others, including, radioactive forms give off a high level 
5 . eae : 
1e lines | 28 it happens, uranium and plutonium. 0 radiation. 
These are chemical poisons, acting on Such radiation is given off by ele- 
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ments which are disintegrating radio- 
actively. They always tend to destroy 
tissues, although some do this at a 
rate that is slow compared to the 
body’s ability to repair itself. The 
curative power of such rays in the case 
of cancer comes only from their power 
to kill cancer cells, thus helping the 
body fight the cancer and try to repair 
the damage it has done. 

Elements which have a high level of 
radioactivity are disintegrating fast. 
Some accomplish this so fast that all 
their radiations are given off within 
hours, minutes, or even fractions of a 
second after the triggering reaction 
that brought them into being. Al- 
though these may be very “hot” dur- 
ing their lifetimes, they are not feared 
as much as those of medium length 
of life. 

Some Isotopes Are Mild 

At the other extreme, radioactive 
isotopes with very long lives are apt 
to be mild in their effects on living 
matter, Carbon 14, for example, which 
requires nearly 6,000 years to lose half 
its radioactivity, is considered one of 
the less dangerous of the radioactive 
elements. The fact that it is constantly 
present in living plants and animals 
has recently been utilized to date 
ancient materials which contain car- 
bon. The rate at which the radiation 
from the carbon in the material is 
given off can be interpreted to tell the 
date that carbon exchange in life pro 
cesses ceased. 

Exchange of atoms of many com- 
mon e'ements goes on constantly dur- 
ing life, through the processes of 
breathing and nutrition. One of the 
dangers of contamination by radio- 
active fall-out material is that the 
wrong kind of radioactive particles 
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may fall into the water we drink or 
onto the surface of food we eat, and 
so be taken into the body. The body 
cannot distinguish between atoms that 
are radioactive and those of the same 
kind that are not. 


Iodine and Strontium 

The radioactive half-life of radio- 
iodine, known as iodine 131, is 115 
days. That of strontium 90 is 20 years. 
In each case, half of any quantity of 
the element one starts with has de- 
cayed into something else during that 
time. In twelve more days, half the re- 
maining quantity of iodine 131 has 
disappeared, because it has turned into 
the invisible gas, xenon. Another 20 
years would be required for half the 
strontium 90 residue to be gone. It 
would have become the unfamiliar 
element yttrium, whose compounds 
are a good deal like those of strontium 
itself. Only 


radioactive isotopes are medium long- 
lived. 

The dangerous radioactive lifetimes 
are those which are long compared to 
the length of human lives. Even a 
small amount of either radioiodine or 
radiostrontium if accidentally taken 
into the body and built into its tissues 
forms a center of continuous irradia 
tion. 


Effect Adds Up 


Since the effect of radiation on the 
body adds up, exposure to even a small 
amount of radiation greater than the 
amount the body is accustomed to deal 


with could become dangerous if it 
went on for a long time. This is the 
reason for the particular interest of 
the Atomic Energy Commission’s sci- 
entists in these two among the many 
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fission products loose by nuclear 


reactions. 
Damaging radiations which take 
many years to decay to a safe level 


human life. Radiations 
which stay at a dangerous level for the 


may shorten 
length of a generation or two may so 
lamage the germ cells by which life is 

yntinued from parent to child that 
i existence of our species may be 
ndangered. 

The path of radioactive decay is al 
ways from heavier to lighter isotopes. 
The fission process hastens this decay 
itting the heaviest elements, 
are the only ones subject to this 
into 


by spl 
which 


process, medium 
and_ radiostron 
tium are products of the fission pro 

They 
plutonium. 


elements of 
veight. Radioiodine 
come from uranium 
They are too heavy, 
as we can tell at the present time, to be 


and 


so tar 


products of the opposite fusion process 
which builds up the lightest 
nto others nearly as light. 


Since the 


elements 


dreaded fission products 


come from A-bomb material which is 
present, we are led to believe, in only 
smal! amounts in H-bombs, if at all, it 


Five Billion Years 


y im 
are as old or 
older than the earth they smash into. 
They are about 5.000.000,000 years 
old, with the minimum age of the 
earth itself about 4,500,000,000 years. 


> Meteorites, the earth’s only 


ports from outer space, 


This was determined by Gerald J. 
W asserburg of the University of Chi- 
Institute for Nuclear Studies 
and Richard J. Hayden of Argonne 
National Laboratory, who reported to 


cago’ S 
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might be argued that the fall-out prob 
lem is less serious with H-bombs, ex 
cept for their greater size. 

The fact is known that trouble from 
\-bomb fall-out is less when the bomb 
is dropped from a plane and exploded 
high in the air than when a compar- 
able bomb is hung on a tower. In that 
case bits of the vaporized tower mix 
with the dust of the desert which the 
explosion kicks up. Newly formed fis- 
sion products settle on these relatively 
large grains of dust and are carried to 
earth by gravity. They arrive much 
sooner than the wind-borne molecules 
of radioactive materials let loose in the 
upper air when the bomb is dropped 
with a device to explode it high. But 
H-bombs, because they are so much 
bigger, will strew their products wider 
over the countryside. These products 
will presumably contain fewer atoms 
of fission products. If they contain, 
instead, beryllium as a fusion product 
to ride 
iodine 


the dust particles instead of 
and strontium, the 
much the same. 


situation is 
Poisons will still be 
broadcast, taking potential toll of gen- 
erations yet unborn. 


Age of Meteorites 


the American Physical Society that 
they had dated two meteorites by 
measuring the ratios of atoms of radio- 
active potassium 40 to atoms of the 
inert gas, argon 40, within them. 

The new measurements showed that 
two meteorites solidified 4,860,000,000 
and 4,700.000.000 years ago. 

The datings strengthen the idea that 
both meteorites and earth were formed 
about the same time. 








Possibilities of Atomic 
Development in the Future 


Tomorrow's Atom and You 


Remarks prepared by Dr. John C. 
Bugher, Director of the Division of 
Biology and Medicine, United States 
Atomic Energy Commission for de- 
livery to the National Health Council, 
New York City. 


> Tue scientiFic historian of one 
hundred years from now may well 
say that in the year 1955 there were 
profound stirrings throughout the 
world with relation to atomic energy, 
and a great searching for ways by 
which this newly released form of 
energy could best be utilized for hu- 


man welfare. Our historian would 
note the primitive character of our 
knowledge and the crudity of our 


devices and would probably comment 
on the remarkable lack of under- 
standing of the forces at our disposi- 
tion. Yet he might also note that the 
problems of human relationship do 
not change fundamentally from cen- 
tury to century even though the physi- 
cal and intellectual content of each 
period may differ enormously. 


The path which developing knowl- 
edge has followed with respect to 
atomic energy has been a tortuous 
one. Beginning before the end of the 
with the discovery 
of radium as a naturally radioactive 
element, there has been a slowly 
evolving understanding of what we 
like to think are the fundamentals of 
radioactivity. The phenomena ob- 
served were little understood and in 
general considered to be scientific 


prev ious century 
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curiousities of special interest to im 
practical people. These might enjoy 
spending time in speculations on the 
result of releasing these radiations in 
a very short span of time. 


It was soon recognized that the ra 
diations of radium were capable of 


killing living cells and that slowly 
developing degenerative changes of 
tissues exposed to these radiations 


could occur. The radiations of radium 
were applied to medical purposes and 
to a certain extent utilized in industry 
The extraction of radium from its 
parent ore, pitchblende, was a labor 
ious and costly process, so that the 
production was quoted in terms of 
milligrams and a gram of radium 
with a radiation value which we now 
call a curie, cost on the order of $70, 
000. Over the years the stock of 
separated radium supply grew until 
finally about one kilogram had been 
separated. 


Small as this total stock seems t 
be, the studies made of radium and 
other naturally radioactive elements 


fundamental knowl 
edge on which our modern concepts 
of radiation protection are based. 
Furthermore, there developed the tech- 
nique of supplementing x-ray therapy 
with local implantations of radium 
and radon which have been of so 
much value in the treatment of many 
forms of cancer. 


led to the very 


Significant as were these develop- 
ments, the rate of progress was greatly 
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increased by the development of ac- 
celerators of energy sufficient to in- 
duce nuclear reactions. The produc- 
tion of radioactive isotopes unknown 
in nature became possible for the first 
time and these in turn were the keys 
that opened the doors to new knowl- 
edge in biochemistry and physiology. 
The fundamental studies of the phy 
sicists in turn led to the further great 
wartime accomplishments of the Man- 
hattan Engineer District and the de- 
velopment of our present atomic ener- 
gy program. 


We now have in our hands modali- 
ties of research which only a few years 
ago were merely the ephemer ral sub 
stance of dreams. Already there has 
occurred a tremendous revolution, not 
only in the technology of biological 
and medical research, but indeed i 
the concepts of the nature of material 
substance and the character of life 
itself. From that which already has 
transpired and has come into the field 

human experience and knowledge, 
one may make certain predictions with 
reasonable confidence of their reliabil 
y. We must never forget, however, 
that we merely stand on the threshold 
of a new era of knowledge. Phenom- 
ena and concepts, of which today we 
do not even speculate, surely lie in the 
future before us. With these qué ilifica 
tions and reservations arising from the 
sense of our intellectual limitations, I 
wish to discuss a number of specific 
topics. 
Medicine 

We are in the early period of great 
fundamental advances in biochemis- 
try. These will surely have profound 
impact, not only upon our knowledge 
of disease, but also upon the methods 
of diagnosis. Reactions which may be 
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brought about in the various physical 
states make it possible to introduce 
radioactive atoms as tracers into the 
most complex and delicate molecules. 
One can visualize that the diagnostic 
approach of the physician of the next 
25 to 50 years will revolve around the 
quantitative measurement of the be- 
haviour of specific enzyme systems. 
The laborious and crude chemical 
techniques of today will be replaced 
by precise and rapid procedures of far 
more discriminating character through 
the introduction of radioactive atoms 
into highly specialized compounds of 
physiological importance. In our future 
medical schools, the teaching will of 
necessity emphasize the dynamic char- 
acteristics of intracellular reactions 
which can be observed in the living 
state without injury to the individual. 
The morphological concept of disease, 
as useful and valuable as it is, will be- 
come and more secondary to 
that of disease as a functional altera- 
tion of a vital mechanism. 


more 


We may anticipate that within the 
next 50 years epidemics from infec- 
tious agents will have ceased to be a 
major threat to life and health. These 
changes are already present and have 
begun to result in a shift in the age 
distribution of our people. With the 
possibilities that are at present foresee- 
able, we may anticipate that the 
scourges of parasitism of both animals 
and man that retard the development 
of tropical peoples will have been over- 
come. The increased productivity of 
the great tropical areas of the world 
should suffice for the support of far 
greater numbers of people than now 
exist. The medical problems will there- 
fore become altered in character with 
more emphasis upon the physiological 
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limitations of life and the impact of 
environmental factors on populations. 
The researches upon which these de- 
velopments must depend will be in 
part, though not wholly, dependent 
upon the techniques which are even 
now evolving in the many centers of 
radiobiology throughout the world. 
This changing prospect with respect 
to infectious disease means that we 
must concentrate more and more at- 
tention to the understanding of the 
mechanisms of physiological deteriora- 
tion with age and the specific diseases 
of the later decades. In the field of 
cancer, all of the scientific skills must 
be brought to bear. We may anticipate 
that through the combined efforts of 
the chemist and the 


wi'l be 


> able to relea 


radiologist we 
se powerful radia- 
tions within pathologic cells to achieve 
either a 


cure or satisfactory 


suppres 
cells which 


have undergone 
neoplastic change. Increasingly precise 
methods for the diagnosis of cancer, 
with more discriminating 
and selective therapy, should lead to a 
higher proportion of clinical cures of 
most forms of malignancy within the 
span of the 
born. 


sion of 


combined 


generation now being 


Agriculture 

It has already become apparent that 
the agricu'turist can utilize the various 
forms of nuclear energy to great ad 
vantage in his special science. Not only 
is it possib le to increase substantially 
the yields of food crops now known 
but throug! 1 the appli cation of radia- 
tion to plant genetics it is feasible to 
compress into a span of two or three 
years what would have taken a cen- 
tury of laborious plant breeding and 
selection to accomplish. By 
tion of 


a combina- 
these approaches we should 
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multiply by several fold the produc. 
tivity of our agricultural areas and 
bring to now overpopulated areas of 
the world that increase in agricultural 
yield per man hour which is so essen- 
tial. We realize, although somewhat 
dimly, that living things have a high 
degree of plasticity, and that in some 
of the forms of radiation, we have 
powerful tools for modifying existing 
life patterns to better suit the needs 
of man. 


Power 

There can be little doubt but that 
an important industrial 
power wi ill be from nuclear energy by 
the time another 50 years wil! have 
passed. Within that time 
certainly see the way become clearer 
to improving greatly the efficiency of 
power production from nucle: ir sour- 
ces. Present di Ly 


source of 


should 


reactor concepts, as 
brilliant and as practical as they are, 
will certainly seem ng ge le to the 
early mode's of the 
terms of efficiency 


today, after a 


team engine in 
“a economy. Even 
short years ol the 


engineers 


few 
era, the 
nuclear 


atomic 
that could 
with fossil fuels in some 
world. During 


assure us 
power compete 
parts of the 
present weeks, 
the nuclear-powered submarine Nav- 
tilus, has gone quietly to sea in the 
course of her uneventful and smooth 
trials. This has been possible because 
the prototype power plant has been 
operating at the Reactor Testing Sta- 
tion in Idaho for nearly two years. It 
must be remembered that to the new 
breed of nuclear engineer this is mere- 
ly the beginning 


t hese 


and that step by step 
these devices will be ste: idily improved 
with respect to the performance and 
economic factors. 


In the field of nuclear power lies 
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one of the great components in the 
development of industrial nations pre- 
viously handicapped by lack of pri- 
mary power sources. These potentialli- 
ties are already assured, but beyond lie 
the possibility of many further devel 
opments in harnessing the nuclear re- 
actions of the sun and stars to the 
purposes of man. 


Chemical Industry 

In part, directly as a component of 
the atomic energy industry and in 
part indirectly related to it, there is 
occurring an equally impressive revo- 
lution in the industrial applications of 
chemistry. Through the utilization of 
hemical reactions at present not we'l 
inderstood, it appears very likely that 
the civilization of the future will be 
profoundly dependent upon the chem 


cal industry. Direct chemical 


reac 
tions, as well as atomic reactions in the 
solid state leading to direct conversion 


cf radiation energy to electrical power, 
merge at many points to yield applica 
: The 


ecome accustomed to pro 


tions of great potential value. 
mist has | 
lycing and working with materials of 
exceedingly great purity and to sepa 
rating substances present in minute 
mounts through continuous processes 
of increasing economy. While we may 
inticipate great improvement in the 
atomic fuels, the 


principles extend directly 


same 
such 
areas as the production of synthetic 


processing ol 


into 


foodstuffs and the utilization of solar 





energy through the process of photo 
synthesis. Inherent are the prospects ol 
new and greatly improved drugs for 
medica’ purposes and the production 
of compounds necessary to nutrition. 
Transport 

The movement of people and goods 
is essential to the structure of a mod 
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ern society. Within our own genera- 
tion we have seen great strides in the 
development of transport systems. We 
may anticipate the progressive appli- 
cation of nuclear energy to most of the 
means of transport. The feasibility of 
nuclear energy for marine propulsion 
is already demonstrated. The use of 
stationary power plants for electrical 
energy is an accomplished fact. It is a 
matter of economics as well as engi- 
neering, and with the normal course 
of events we may anticipate a steady 
and reasonably rapid decrease in the 
cost of transportation as expressed in 
man heurs and increasing efficiency 
and effectiveness. The development of 
a satisfactory international exchange of 
goods and services is dependent on a 
transportation network that serves the 
needs of the decades ahead of us. This 
is as much a fundamental responsibil 
ity of engineers as the development of 
nuclear itself. The continued 
evoluticn of rapid tut physically safe 


pow er 


transport has in itself a profound im 
pact on the rate of development of 
many other areas of know'edge. Medi 
cine, public health and agriculture all 
are responsive to the efficiency of our 
transportation system. 


Public Health 


What do these things mean to those 
concerned with the public health and 
safety? It seems obvious that we are 
the midst of a profound 
change in the character of our public 
health problems. While the established 
concepts of epidemiology sti'l hold, we 


already In 


see progressively greater preoccupation 
with substances which, in contrast to 
the living infectious agents, are not 
capable of multiplication but are capa- 
ble of spontaneous transformation or 
transmutation. In the instant of release 
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of radioactivity the atom changes from 
one element to another, which in some 
cases is capable of still further radio- 
active change. There is a consequent 
change in the behaviour of the ma- 
terial in the chemical sense. It is a 
phenomenon remotely comparable to 
the sudden appearance of a mutation 
in a living cell line. 


As the utilization of atomic energy 
for industrial and scientific purposes 
multiplies, as inevitably it will, the 
responsibility for insuring that the en- 
vironment occupied by people, and by 
the biological systems upon which 
human life depends, shall not be con- 
taminated to a level of population 
hazard. In general, this is equivalent 
to saying that the environmental con- 
tamination must be maintained at 
levels considerably below those con- 
sidered significant as hazards to in 
dividuals. 


The essentials of protection from 
dangerously radioactive substances are, 
time, distance, shielding and contain 
ment. All radioactive substances decay 
and in time result in ordinary stable 
elements. The times required vary 
from minute fractions of a second to 
many years. The longest half-life of a 
fission product of any biological sig- 
nificance is approximately 20 years 
a'though smaller amounts of elements 
biological consequence are 
formed that have half lives as long as 
33 years. Consequently, inherent in 
considerations of environmental radio- 
active contamination is the 
of tume. 


of less 


element 


From the standpoint of external 
exposure to radiation, distance is ex- 
tremely important as a_ protective 
measure. Intensity falls off as the 


97 


square of the distance from the source 
and to this there is a further reduction 
from attenuation by the air. A source 
which may be dangerous c'ose up may 
be quite innocuous at a 
distance. 


moderate 


All radiations may be stopped by 
appropriate and adequate shielding. 
The character of the material used for 
shielding and the amount of it are 
partly determined by the nature and 
intensity of the radiation concerned, 

Containment is the fourth essential 
factor in radiation protection. Mater- 
ials which would be hazardous if re- 
leased to the environment in quantity 
may be held in storage until radio- 
active decay has taken place and the 
leve's of radiation reached are accept 
able in the disposal area. At Hanford 
large quantities of highly radioactive 
fission products are held in under- 
ground tanks for many years. Mater- 
ials which might be hazardous are 
thus kept confined and do not enter 
the environment where they could be 
a risk to life. 


As with all toxic substances, there 
are levels of exposure to radiation and 
various radioactive elements internally 
which can be said to be safe in the 
sense that no significant injury may 
be detected over the lifetime of the 
individual. These permissible or toler 
ance levels are determined through 
careful study of all available informa 
tion derived from human experience 
and animal experimentation. In the 
U. S., the National 
Radiation Protection 
matters and 


Committee on 
these 
levels 
which may be accepted as permissible. 
Their recommendations are published 
from time to time by the National 
Bureau of Standards. 


considers 
advises on the 
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These developments mean that the 
sanitary engineer and the public 
health worker, not only now but espe- 
cially in years to come, must give in- 
creasing thought to the control of 
radioactive substances in the environ- 
ment and the manner in which such 
substances may enter the various life 
cycles that constitute our food chains. 
It requires diligence and a redirection 
of public hea'th education. 

That it is perfectly feasible to live 
and work with vast amounts of highly 
radioactive substances has already been 
demonstrated in the plants of the 


AEC itself. In some of these plants, 


Radiation Makes 


> Atomic radiation is now capable of 
making the earth’s forests the largest 
potential source of cattle 
world. 


food in the 


By subjecting trees to atomic radia 
tion, scientists are able to trans- 
form wood into a digestible livestock 


now 


feed. Although wood has been con 
verted into feed by chemical processes 
in the past, the fact that irradiation 


can do the job may provide the world 
with a vast emergency 
livestock feed. 

There is now enough 


storehouse of 


radia 
tion available to make the transforma- 
tion of wood into feed economically 
practicable. Heretofore, made 
was not able to compete 
favorably with natural fodder. 

Early in World War II, the Ger 
mans first made wood into a livestock 
food because they did not have enough 
natural grains for both and 
livestock. Although the ersatz feed 
not the best substitute, it was 
used effectively. The United States, 


waste 


wood 


into feed 


humans 


was 
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the workers manipulate safely radio- 
active material equivalent to thou- 
sands of tons of radium. Not only has 
radiation injury been almost negligible 
in the atomic energy industry but the 
climate of radiological safety has re- 
sulted in better care with respect to 
hazards of all kinds so that the safety 
record of the AEC has merited special 
recognition. Difficult as the problems 
are, there is no occasion for fear that 
this record cannot be continued in the 
exnanding atomic energy industry 
which may form one of the bases of 
industrial and social structures 
within a comparatively few decades. 


our 


T'rees Cattle Feed 


on the other hand, has never faced 
the need to use a substitute for natural 
grains. 

Experimentally, scientists have con- 
verted wood into molasses for animal 
many years now. By the 
hydrolysis, in which the 
wood is placed in a slightly acidic 
bath and percolated, the indigestible 
lignin fiber has been separated from 
the cellulose. It is the cellulose which 
animals are able to convert into starch 
and then sugar through the action of 
Humans do not have the 
enzymes and cannot convert 
cellulose into carbohydrates. 


feeds for 


process ol 


enzymes. 
same 


wood into animal 
feed by irradiation was made known 
by Dr. Samuel S. Jones, a scientist at 
the General Electric Knolls Atomic 
Power Laboratory, before a meeting 
of the Society of the Plastics Industry 
of Canada at London, Ontario. 

Dr. Jones was describing the effects 
of radiation on materials in the vi 
cinity of 


Conversion of 


atomic reactors. 
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—Photograph by U.S. Naval Ordnance Laboratory 
> AT THE CONTROL console, a group of girl winners of the 14th Annual Science 
Talent Search learn how to start and stop the supersonic wind tunnel at the 
Naval Ordnance Laboratory, White Oak, Md. 


Youth and Science 


> Inretuences of both school and 
home are important in getting young 
scientists started on their careers. 
Science Service, which administers 
both the Science Talent Searches and 
the National 


terested 


Fairs, is in- 
in knowing what sparks 
young peopl!e’s interest in science. A 
questionnaire asking their personal 
experiences was sent to the 95 finalists 
of the 1954 National Science Fair. 
Of the 79 


Science 


teen-age finalists who 


24 


answered the question, 36.7% gave 
credit to schools and their teachers for 
triggering their first interest in the 
world of chemistry, biology, physics, 
or other specialties. 

The next greatest source of inspira 
tion, as expressed by these young sci 
entists, home influence. Father 
turned out to be much more influen 
tial than he usually 
credit for being. 


was 
gives himself 
“My father,” one youngster wrote, 
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—Photograph by U.S. Naval Ordnance Laboratory 
> Wartcuinc to see what happens to a model plane in the supersonic wind 


tunnel of the Naval Ordnance Laboratory are three boys of the group of 40 
young scientists, winners of the 14th Science Talent Search. 


“would ask me a question and try to 
get me to argue on 


certain points, 
such as an object being every colo: 
except as it appears.” 

sut father means the 
only family influencer, knowingly or 
not. 

“My brother had been in 
terested in astronomy but dropped it,” 
another finalist 


was by no 


older 


said, “I read all of 
his books and began where he left 
off.” 

Giving a chemistry set can do the 
trick, too, the report shows. At least 
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four of the teen-agers questioned re- 

plied that first 

sparked by such a gift. 
Science Clubs of A 


their interest was 
erica, sponsor- 
ing organization of the National Sci- 
ence Fair, is administered by Science 
fervice. The 1955 National Science 
Fair is to be held at the Case Institute 
of Technology and Western Reserve 
University, Cleveland, Ohio, on May 
12-14. A record number of finalists 
representing local fairs from coast to 
coast is expected to attend the national 
event. 








For The Home Lab 


Paint 


by Burton L. Hawk 

> OrpINARY PAINT consists of two 
general components: the pigment, 
which contains the coloring matter, 
and the vehicle, an oil in which the 
pigment is suspended. Of course, var- 
ious other substances are added to ob- 
tain specific properties. Sometimes a 
filler (such as silica, kaolin, barium 
sulfate, or calcium carbonate) is added 
to give greater bulk and decrease the 
cost. drier is added to hasten the 
This substance is 
usually the water-insoluble soap of 
cobalt, manganese or lead. Finally, a 
thinner must be included to obtain 
proper consistency for easier applica- 
tion. 


drying process. 


Most manufacturers list the essen- 
tial ingredients of their paint on the 
label. For example, we found a can 
of exterior green house paint in the 
ce'lar with the following analysis: 


Pigment 37.7%: 


Chrome Green - - - 75.0% 
Magnesium Silicate 25.0% 

V ehicle 62.3% 
Linseed Alkyd Resin - 50.0% 
Pee os Ss oe s/c ae 
Mineral Spirits 48.3% 
This paint was further tinted with 


yellow and titanium dioxide 
to obtain the desired shade. 


chrome 


A can of inside semi-gloss white 
enamel had the following composi- 
tion: 


Pigment 51% 
Titanium Oxide - - - 51% 
Calcium Carbonate - - 41% 
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Silicates - - - - - - 3% 
Oe ee. 


Vehicle 49% 
Soya /Linseed Alk. Resin - 43% 


Drier - - - - - - - 5% 
Aliphatic Hydrocarbons - 52% 
And, finally, an exterior White 
Lead paint: 
Pigment 72.2% 
Basic Lead Carbonate -. 100% 
Vehicle 27.8% 
Linseed Oil - - - - - 72% 
Mineral Spirits - - - - 23% 
Liquid Drier - - - - 5% 


Note that the green paint employs 
magnesium silicate as the filler or 
“body,” while the inside enamel uses 


calcium carbonate and the white lead 


paint contains only one compound 
which acts as coloring matter, filler 
and body. The vehicle in all cases is 
linseed oil or the newer linseed alkyd 
resins. The latter consist of alkyd res- 
ins (such as those made from glycerol 
and phthalic anhydride) modified 
with linoleic acid, which is present in 
linseed oil as a glyceride. They tend to 
make a rapid- drying paint with a dur 
able finish. The thinner in most mod- 
ern paints is usually a_ petroleum 
fractionation product, such as mineral 


spirits, or, 


in some cases, an odorless 


aliphatic hydrocarbon. 


You can make a small quantity of 
paint in the laboratory by grinding 
together the pigment (see below ) with 
linseed oil to form a smooth, syrupy 
paste. The most difficult part will be 
to obtain a really smooth mixture free 
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of small particles. The product is then 
diluted with turpentine to the desired 
consistency. 

The pigment is prepared by mixing 
together the proper solutions and fil- 
tering off the resultant precipitate. 
The precipitate is scraped off, trans- 
ferred to a metal or glass container, 
and carefully dried over gentle heat. 
In the following descriptions, the com- 
pounds are simply designated as “solu- 
tions.” The strength of these solutions 
is entirely up to you and depends on 
how much pigment you care to pre- 
pare. Usually one gram in 10 cc. of 
water makes an average strength solu- 
tion. Be sure all solids are thoroughly 
dissolved before mixing the solutions. 


Use heat if necessary. 
Yellow: 
Mix sodium dichromate solution 


with an equal quantity of lead acetate 
solution. This is chrome yellow. 

Another yellow pigment — “orpi- 
ment” — can be made by passing a 
stream of hydrogen sulfide gas 
through a solution of arsenious acid 
(careful—very poisonous!) to which a 
few drops of hydrochloric acid have 
been added. 


Blue: 


A. solution ferric chloride is 
mixed with a solution of potassium 
ferrocyanide. The deep blue pigment 
is known as “Prussian Blue.” 


of 


If you prefer a lighter shade of blue, 
add ferrous sulfate solution to the po 
tassium ferrocyanide. This pigment is 
commonly called “Turnbu!l’s Blue.” 


Green: 


We learned in school that yellow 
plus blue equals green. Hence to ob- 


tain a green color we shall mix 
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Chrome Yellow with Prussian Blue. 
Mix together a solution of sodium 
dichromate with a solution of ferric 
chloride. In another vessel mix to- 
gether solutions of lead acetate and 
potassium ferrocyanide. Finally, com- 
bine the two mixtures. This pigment 
is sometimes sold as “chrome green.” 


Actually, chrome green pigment is 
pure chromic oxide prepared by ig- 
niting ammonium bichromate. Heat 
the compound in a dry metal pan. 
The crystals will suddenly flare up 
and chomic oxide is formed in the 
midst of a sparkling protechnic dis- 
play. (Keep your face away!). 
Orange: 

“Chrome orange” pigment is pre- 
pared by mixing together solutions of 
sodium dichromate and sodium hy- 


droxide, and then adding a solution 
of lead acetate. 


Red: 


Vermilion is a brilliant red_pig- 
ment. It is mercuric sulfide and is pre- 
pared by bubbling hydrogen sulfide 
into a solution of mercuric chloride. 
The resultant black precipitate is fil- 
tered off and heated until it turns red. 

Iron oxide forms a reddish-brown 
pigment. Mix together solutions of 
ferric chloride and ammonium hy- 
droxide. 


White Lead: 


This popular white pigment can_be 
made in the laboratory by mixing a 
solution of lead acetate with a smaller 
quantity carbonate solu- 
tion. 


of sodium 


Of course these are only a very few 
of the many pigments available. In 
addition to these there are many “tint- 
ing” pigments which are used with 
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white pigments to obtain various 
shades of ivory, cream, grey, etc. Some 
examples are: 

Lampblack—carbon. 

Raw Umber—Hydrated ferric oxide 
with manganese dioxide. 

Burnt Umber—Calcined 
ber. 


raw um- 

Raw Sienna—Hydrated ferric oxide 
with a smaller quantity of manganese 
dioxide. 


Burnt Sienna—Calcined raw sienna, 

As in other chemical industries, the 
paint industry is constantly changing 
and improving. Instead of the former 
white-tead linseed oil turpentine type 
of paint we now have the titanium 
dioxide-soya alkyd resin-aliphatic hy- 
drocarbon type. This is just another 
of the almost routine role 
that chemistry is constantly playing 
to improve the products we use. 


example 


Cord Rubber-Coated Continuously 


> RuBBER-COATED tire cord can now be 
a continuous, electronical- 
d operation in a new fac- 


produced in 
ly controlle 
tory just put into full-scale operation 
ia, N.C 

The Firestone Tire and 
Company's plant, 


in Gaston 
Rubber 
the first of its kind, 
tempers the nylon or 
rayon cerd to prevent tread cracking, 


stretches and 


znd coats the fabric in one controlled 


Lambs Fatten 


> Lanrps that have their woo! removed 
vill fatten faster, while requiring less 


feed, than will their coated cousins. 


\ by Cecil 
an animal husbandman at the 


In a two-year study made 
Pie rce, 
Oregon State College eastern Oregon 
Union, 
shorn lambs 
lots and 


station, 
found that s 


open 


br < ynch 
Ore., it 
fed in 


pon ip ea nt 
was 
both 
gained more than 17% 
wooled lambs, 


shelters, 
a day over the 
fed under similar con- 
ditions. 


Shorn lambs fed open lots will 


operation. Until recently these 


performed by 


two 
steps were separate 
processe Ss. 

The new tension gum dip unit con 
mul 
and banks 
of huge, individually powered tension 
rolls. Al! parts 


single 


tains a chemical mixing section, 
tiple heat treating towers, 


are operated from a 


electronic brain center in the 


five story factory. 


Faster if Shora 


fatten faster and with less feed than 
if fed in shelters, Mr. Pierce reported. 
In eit 
coat outweighed the 
the end of 57 


her case the lamb stripped of its 
wooled lamb at 
days of testing. 

Shearing brings cheaper and faster 
weight gains, but, Mr. Pierce pointed 
out, final profit depends on wool-lamb 
prices. “In years when wool is priced 
high,” he exp'ained, “it probably will 
pay to shear and take advantage of 
fast gains. When wool prices are low, 
it would likely pay to feed lambs un- 
shorn.” 
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Alkyds, Resins and Latex 
Replace Older Oil Colors 


Goodbye, Old Paint! 


Reprinted from the INDUSTRIAL 


>» New types of paint are available for 
almost any surface, from stucco walls 
to washing machines. Development of 
mp oved coatings has paralleled the 
ntroduction of plastics raw materials; 
as these new resins have been intro 
luced they have been adopted tor use 
n paints. In 1953, 25 per cent of total 
synthetic resin production was used in 


coatings. 
Important types of coating materials 
phenol-, 
irea formaldehyde 
iy! resins. 


are alkyds; melamine-, and 


resins; and_ poly 
Chemical cellulose —a 
material for rayon, acetate, 
lophane, and photographic film 


is used i In 


basic raw 
ell 

large quantities in the man 

ufacture of synthetic lacquer. Styrene, 

most familiar to consumers 

household 


in brightly 


colored and novelty pro 


} 
ducts, in large quantities in 
the popular latex paints and 


proportions 


1S used 


in smaller 
in other new types. 


The water-thinned latex paints were 
introduced in 1949, and grew to seven 
per cent of total paint sales by 1953, 


irge'y because of the ease of applica 
facility in 
Most of the latex 
are limited to in- 


tion, lack of odor, and 
cleaning equipment. 
paints now available 
terior use, but exterior paint formula 


tions are under development. Some 
types have already proved satisfactory 
for exterior use in the southwest and 
where only light rainfall and 
a limited temperature range are en 


countered. Elsewhere, 


far west, 
climatic condi- 


Aprit 1955 


YUM 


BULLETIN of 


Arthur D. Little, Ine. 

tions and the preference for wood con 
struction limit the market; water 
thinned paint raises the grain of some 
may streak if the wood 
itself contains water-extractable mater- 
ials. Non-flammable water-thinned 
enamels for use on such industria! pro 
ducts as automobiles, 
chinery, 


woods and 


furniture, ma 
\ available, 
but with industrial products made of 
steel problems of corrosion and satis 


and toys are now 


factory wetting of oily surfaces are en 
countered. A fully satisfactory non 
flammable substitute for the versatile 
and economical oil-based enamels and 
lacquers now used as industrial fin 


ishes remains to be dey eloped. 


Sparked by the success of the water- 


based latex paints, use of odorless 
solvents in oil- and alkyd-based paints 


Alkyd paints, 


with odorless solvents, have h: id great 


has grown substantially. 


success, especially for interior applica- 
tions. In 1953, about seven million gal 
lons of the * solvents were 
paints; 
20 million gallons per year is 
expected within five years. Additional 


large 


‘odor! ess” 


used in interior growth to 


some 
quantities are used for house 
dry-cleaning solutions. Actually 
these solvents, by-products of aviation 


hold 


gasoline manufacturers, are not com 
plete! y odorless, but the irritating ef 
fects of older types of solvent vapors 
are virtually eliminated. 

“Polka-dot paint” is a new specialty 
lacquer in which fine droplets of dif- 
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ferent colored lacquers are suspended 
in an aqueous medium. The color 
used in the largest quantity appears as 
the background when the lacquer is 
sprayed, while the other colors appear 
as dots in relief on the surface. The 
product is expected to find its most 
important outlet in furniture finishes. 
Another potential market is in devel- 
opment housing, to provide an un- 
usual decorative effect for 
walls. 
Epoxy Coatings 

Epoxy resins, used in adhesives and 
laminating compounds, find their big- 
gest — in coatings. The first 
U. S. plant went into production in 
1947; output in 1953 was about 10 
million pounds, of which approxi- 
mately eight million went into indus- 
trial coatings. Epoxy paints have ex- 


interior 








cellent adhesion, flexibility, and resist. 
ance to attack by water and chemicals, 
Perhaps the largest application is for 
undercoatings for washing a 
tubs, previously porcelain coated, t 
provide resistance to the alkali in “ae 
Another big market is in metal can 
linings. 

Because of their high cost, around 
60 cents a pound, epoxies are gener- 
ally restricted to specialty applications. 
One, for example, is in packaging 
products like tomato paste in collapsi- 
ble aluminum tubes; the coating film 
does not crack, hence the acid does not 
attack the metal when the tube is 
rolled up. Epoxy-based paints are also 
used to line black-plate steel drums, 
replacing stainless steel. New applica- 
tions may double the market for epoxy 
coatings in the next five to ten years. 


Eternal Growth Chemical 


> Pere crystAts of a chemical which 
makes cells divide and which, theo- 
retically, could be changed to stop 
cancer were announced “recently by 
scientists in the botany and biochem- 
istry departments of the U niversity of 
Wisconsin. 

The crystals seem to be an eternal 
growth chemical. When added to cul- 
ture media for plant cells that are 
long past the growing period, the 
cells divide and new cells continue to 
be formed indefinitely. The first signs 
of growth usually within 
three to five days. 

For this rejuvenated growth to be 
continuous, the cells must also have 
the plant hormone, auxin, which 
makes the cells elongate. 

The eternal growth chemical which 
makes the cells divide has been named 


show up 
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kinetin, pronounced kine-uh-tin. 
Once its chemical structure has been 
worked out, the scientists hope to 
create a slightly altered kinetin that 
will block the natural kinetin in rapid- 
ly dividing cells such as cancers. This 
might lead to a chemical for stopping 
cancers. 

Kinetin was discovered accidental!y 
when the scientists used a four-year- 
old bottle of DNA in some work on 
yeast extracts. DNA is desoxyribonu- 
cleic acid, found in the nucleus of 
cells. 

The kinetin molecule weighs 215 
and contains 10 atoms of carbon, nine 
of hydrogen, five of nitrogen and one 
of oxygen. 

It was discovered by Carlos M. 
Miller, Prof. Folke Skoog, Malcolm 
von Salza and Prof. F. M. Strong. 








CHEMISTRY 





Mac 


Can 


> | 
that 
at a 
Insti 
“J 
abou 
She 
wor 
repe 
cult 
“ 
flas} 
scre 
ther 
ord 
nun 
swe 
by 


nul 
acct 


und 
‘ner- 
ions. 
ging 
apsi- 
film 
; not 
eis 
also 
ims, 
lica- 
OXY 
ears. 


-tin, 
been 

to 
that 
pid- 
This 


ping 


tal'y 
jear- 
Con 
onu- 


hine 
one 


M. 


-olm 


Machines That 
Can Outwit Man 


Electronic Brains Get New Jobs 


> Two sMALL electronic calculators 
that can outwit a man were shown 
at a recent meeting of the American 
Institute of Electrical Engineers. 

“Little Audrey” is a computer 
about as big as a large television set. 
She can distinguish three spoken 
no and okay. With this 
repertoire she is ready to pit her cir- 
cuits against the human brain. 


words: yes, 


Pick a number,” she challenges by 
eaten a card with the words on her 
screen. The person who accepts must 
then perform a series of calculations 
ordered by “Little Audrey,” using the 
number he picked. He must also an- 
swer a few of the machine’s questions 
by “yes” or “no.” 


Of course, she always guesses the 
number except when the person w ho 
accepts the challenge says “yeah” in 
This confuses the de 
is the “‘s” 
which it 


stead of “yes.” 
sound in 
distinguishes the 


vice because it 
“ves” by 
W ord. 


electronic 
“brain” that specializes in psychology. 


The second machine is an 


A person sits before the Outguesser 
and signals “heads” or 
order he wishes. 


“tails” in any 
The device then at 
tempts to anticipate which he is going 
to call out next. C /omputers inside the 
machine analyze ez ach call and try to 
find out the strategy. The 
machine wins. 


person 5 
almost always 

The devices were shown by G. R. 
Frost and D. W. Hagelbarger of Bell 
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Telephone Laboratories which devel- 
oped the devices to demonstrate what 
can be done with circuits. 


Solves Traffic Problems 


> A miniature highway intersection 
simulated inside the metallic guts of 
an electronic computer may soon be 
used to study traffic flow at proposed 
highway junctions. 

Electrical impulses, each represent- 
ing a car, are “stopped,” make right 
and left turns, obey “traffic signals” 
and watch out for “pedestrians” and 
“other cars” in the maze of circuits. 

The design of such a device, called 

discrete-variable simulator, was de- 
scribed at a meeting of the Highway 
Research Board. A suitable computer 
for traffic study of this sort could be 
built around the operational-amplifier 
type integrator, said Drs. J. H. Mat- 
hewson, D. Trautman and D. L. 
Gerlough of the Institute of Trans- 
portation and Traffic Engineering of 
the University of California at Los 
Angeles. 

Two other possible traffic simula 
tors, a continuous-variable model in 
which individual cars are not ac 
counted for but a statistical flow of 
electricity is maintained, and a digital 
computer in which trafic and road 
conditions are represented by digits, 
were also described. 

Such electronic “brains” could help 
designers find the most efficient pat- 
tern for a specific intersection and per- 
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haps show ways to improve traffic 
conditions at present highway junc- 


tions. 


npn When Planes Arrive 


> Tue sayinec that if you are more 
efficient than you have to be, you will 
just get more work to do, holds true 


for electronic calculators too. 

An airline device which has been 
doling out instant nationwide reserva- 
tion information receatly 
to have some 
lying 


was found 
“brain power” that was 
idle. So engineers have 
given it a new, extra job. 


just 


machine’s 
also store on 
its magnetic “memory” up-to 
the-minute information on arrival and 
take-off times for American Airlines 
flights. The conventional system used 
up until now has been a time-con- 
suming, hand-to-hand operation. 

In the facts are sent 
to the Reservisor about plane sche 
dules with a special keyboard. Each 
transmission takes a fraction of a 
After the machine’s drum is 
with coded information, late 
changes can be made. 

When the reservations agent re- 
ceives a telephone query, for instance, 
on what time flight number 40 will 
arrive, all he ees is press a set of 
buttons and “ask” the _ Reservisor. 
Electronically, the machine searches 
its magnetic drum and flashes the an- 
swer be ick to the agent. On arrivals, 
the reply tells whether the flight is 
on time, and if not when it is ex- 
pected. 


this 
will now 
drum 


The Reservisor is 
name and it 


new system 


second. 
loaded 


As flight information is fed into the 
equipment, it is immediately avail- 
able to all customer service agents in 


the New York-Newark-Idlewild area. 
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Will Predict Weather 
> Tar 


ELECTRONIC computer, the so- 
called 


“giant brain,” can be used to 
analyze weather maps, a step in fore. 
casting previously done only by hu. 
mans. The computer's results are at 
least as accurate as those of a meteor- 
ologist, Dr. Bruce Gilchrist of the 
Institute of Advanced Study, Prince- 
ton University, told the American 
Meteorological Society at its New 
York University meeting. 

His disclosure brings much closer 
the day when the bulk of weather 
forecasting jobs wi!l be done entirely 
by man made Most of the 
techniques for accomplishing this are 
already available, Dr. Gilchrist stated, 
but the analysis problem is one ques- 
tion that has to be answered before 
a completely objective method is 7 
veloped for taking the last step of 
getting from current data to a aie 
er forecast. 


devi ices. 


Weather forecasters spend most of 
their time plotting and analyzing cur- 
rent data, a necessary step before mak- 
ing their forecasts. The electronic 
computer can do this same job accur- 
ately, and apply the calculations to its 
own forecasts for the next 24 hours, 
within an eight-hour day, Dr. Gil- 
christ said. 

Dr. George P. Cressman, also of the 
Institute for Advanced Study, and of 
the Air Weather Service in Washing- 
ton, collaborated with Dr. Gilchrist in 
making an analysis and forecast with- 
in a working day, using the electronic 
computer at the Institute. Only one 
other person, a key punch operator 
who transferred weather data from 
the teletype, assisted them. Having 


shown that a computer can provide 


its own analysis of data that it will 
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use in weather forecasting, Dr. Gil- 
christ is now working on predicting 
the weather for the entire northern 
hemisphe re by giant electronic 
“brains.” 


Investigates Cancer 

>» AnotHeER electronic “brain” is being 
put to work in the fight against can 
cer, three scientists have reported to 
the American Physical Society. 

Using the Los Alamos Scientific 
Laboratory's computer, the MANIAC, 
they calculated the beginning time 
and the period required for tumorous 
cells’ division, assuming that cells split 
according to the laws of chance. 


Thy roid Hormone 


> Discovery of the parts of living 
cells in the body which are directly 
affected by the hormone of the thy 
roid gl and in the neck was announced 
by Prof. Henry Lardy of the Univer 
Wisconsin at an 
Chemical Society 
Northern Regional 
tory, Peoria, I'l. 
The thyroid’s hormone is called 
thyroxine. It acts, Prof. finds, 
on microscopic cniena called 
mitochondria every living 
the enzyme 
systems which carry on much of the 
energy-extracting 


American 
meeting at the 
Research Labora 


sity of 


Lardy 


found in 
cell. Mitochondria house 


and ene rgy-trans 
mitting functions of living cells and 
tissues. 

Thyroxine is converted by the body 
into a named tri-iodothy 
affects the 


substance 
ronine before it 
zyme system. 


cell’s en 


acts by decreas 
ing the efficiency with which the body 
traps the energy in food, but it speeds 
up the machinery of metabolism. The 


Tri-iodothyronine 
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The size of tumors formed is de- 
pendent on the time lag between suc- 
ceeding ce'l division in transplantable 
DBA mouse tumors, Drs. N. Metrop- 
olis and V. Gardiner of Los Alamos 
Scientific Laboratory and Dr. Joseph 
G. Hoffman of Roswell Park Memor- 
ial Institute found. 


Analyzes Atomic Nuclei 


> AN ELECTRONIC 
ORACLE, was used at Oak Ridge 
Natural Laboratory to analyze the 
reactions of atomic nuclei after bom- 
bardment by Drs. L. C. Biedenharn, 
now at Rice Institute, and A. Simon. 


computer, the 


A ffects Body Cells 


reaction is like putting an automobile 
into second gear: the engine speeds 
up, efficiency is lowered, but total 
power available is greater, 

The particular generator in the 
mitochondrian powerhouse that is 
affected by tri-iodothyronine is the 
one concerned with tapping energy in 
fats and carbohydrates. 

The hormone acts specifically on 
the enzyme systems that carry on in 
termediate metabolism of carbohy- 
Prof. Lardy said. 

Tri-iodothyronine prolongs the test 
tube life of mitochondria carrying on 
oxidative processes. This may simply 
be a result of test-tube conditions and 
may not hold in the living or- 

ganism, Prof. Lardy said, but if it 
dink the substance may be more bene 
ficial than now 


drates, 


realized in maintain 
ing tissues, particularly those directly 
involved with energy reactions such 
as muscle tissue, in a vigorous condi 
tion. Working with Dr. Lardy were 
Drs. Gladys Maley and Ken Tomita. 





Many Rare Minor Elements 
Are By-Products of Fuel 


Coal a Mineral Storehouse 


by Howarp Simons 

> Coat-vusinc industries in the United 
States are literally throwing away 
many of the earth’s rare and minor 
elements. 

This unintentional waste occurs be- 
cause coal, in addition to its heating 
qualities, is also a natural storehouse 
for several of the world’s lesser known, 
but valuable metals such as cobalt, 
germanium, molybdenum, lanthanum 
and yttrium. 


And, the day may soon come when 
coal is mined for these minerals as 
well as for fuel. 


Scientists in this country and else 
where have already found and re 
corded varying amounts of more than 
60 elements in coal ash. 


these elements in coal 
means that this black, lifeless lump of 
earth that has man and 


moved his machines for centuries now 


Finding 
warmed 


offers both science and industry new 
uses for coal production and utiliza 


tion. 


Primarily, it means that the nation 
has a ready made rese rvoir of these 
metals for use in time of emergency. 
But perhaps of equal importance, the 
presence of these elements in coal 
means, too, that the coal industry it- 
self may some day produce a valuable 
by-product that can help prop up its 
sagging economic structure. 
study of these 
coal-bearing elements has already pro- 
vided new and important insights into 


For scientists, the 
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the relatively young field of geochem- 
istry. And for the mining engineer 
and geologist, these elements hold a 
potential means of correlating coal 
beds and estimating coal reserves, as 
well as new mineral ore deposits, 
Agriculture, too, can utilize coal ash 
containing minor elements. 


Under a program started in 1948, 
scientists of the Geological Survey of 
the U.S. Department of Interior have 
been conducting a systematic survey 
of major United 
States. 

The now almost 75% 
complete, and it is believed that it 
will be finished within the next few 
years. 


coal beds in the 


survey is 


Although anthracite, bituminous 
and lignite beds throughout the 
United States have been studied, the 
scientists are careful to point out that 
not all coals contain these elements. 
Nor are all found in 
every sample. The number of elements 
and quantity estimates for a particular 
coal field vary greatly. 


the elements 


They do emphasize, however, the 
fact that where the elements are found 
in concentrated amounts, it would 
be economically practical to consider 
these reservoirs as a potential source 


for mining the metals. 


During a global war, many of the 
major sources of many of the minor 
metals found in coal may be cut off. 
When and if this happens, the na 
tion’s industry will be forced to rely 
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>» Mownps of coal such as shown here are potentially piled storehouses of many 


of th 


te earth's rare and minor elements, such as germanium, cobalt and boron. 


Industry ts now wasting these elements which could be recovered and used. 


substitutes. 
The survey now being conducted will 


on domestic sources, or 
help to insure a flow of many of these 
elements in just such an emergency. 


But for the present, these locked 
| 


n-coal metals hold a much more time- 


y promise. Inadvertently, industries 
that use coal for both fuel and non 
fuel uses disregard the minor elements 
which could be recovered. 

Scientists are confident that modern 
technology, if applied, could produce 
the necessary means for utilizing coal 
for its fuel value and, at the same 
time, collect the minor elements. 

At present, there is no comparable 
set-up for this process in the United 
States. 
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This, of course, does not mean that 
every coal-using homeowner should 
immediately begin to save his ashes 
somewhere in the basement. Nor does 
it mean that every lump of coal repre- 
sents dollars and cents in mineral con- 
tent. 

Because some of the elements are 
very volatile and a goodly percentage 
of the element is lost during burning, 
ordinary furnace methods for getting 
coal ash containing the metals are im- 
practical. 

Only as an illustration that the 
metals can be derived from coal, three 
possible methods have been suggested. 

One means would be to collect the 
elements from the flue dust that goes 


35 
























































































































































































































up the smokestacks. This is analogous 
to the method by which germanium, 
the electronics age metal, is now col- 
lected from zinc-smelting operations. 


Another means would be to ash the 
coal directly at controlled temperatures 
as is now being done in the laboratory 
experiments with coal samples. 


Stull another way to save the metals 
would be to re-work the millions of 
tons of tailings discarded after coal 
has been y the chemical in- 
dustries for non-fuel use, such as in 
the manufacture of coal tar, dyes, etc. 


used by 


The study of the elements-bearing 
coal has already been put to use to 
help a feared metals shortage. In 1951, 
the e'ectronics industry 
germanium in_ the 


was using 
manufacture of 
crystal diodes and transistors at such 
a rapid rate that it was thought that 
domestic sources would soon be ex 
hausted. 


As an illustration of the potential 
importance of germanium in coal, 
only one aspect of the minor elements 
in coal search, the Geological Survey 
published a progress report, circular 
272, outlining the known concentra 
tions of germanium in the coal ash 
of American coals, as recorded up to 
that date. 


It is only because new sources of 
germanium, other than that treasured 
in coal, were found here and abroad 
that the mining of coal for germanium 
was arrested. However, coal still re 
mains a very vital and potential source 
of this metal. 

To determine just what elements 
and how much of them are in a par 
ticular coal bed, the government ge- 
ologists cut samp'es from the fresh 
face of a coal bed. After being cut, 
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the sample is marked and sent to the 
laboratory. 


Back in the laboratory, each sample 
is divided. One half is saved for pos 
sible petrographic and chemical study, 
and the other half is powdered. 


The powdered coal is then placed 
in a cold muffle furnace and subjected 
to a gradually rising heat, not allowed 
to exceed 450 degrees centigrade. The 
ordinary home furnace reaches tem- 
peratures of more than 1,000 degrees 
centigrade. 

The pulverized coal is in this way 
ashed, and the loss of the elements by 
burning kept to a minimum. 


After ashing, the coal is sent to the 
spectrographic laboratory, where pho 
tographic fingerprints of its composi 
tion are made on film plates. The 
laboratory also determines the per 
centage of each element found in the 
coal ash. 

Coal ashes have been found to vary 
greatly in their metal content and 
make-up, even from one seam to the 
next. 

In this manner, the government ¢g 
ologists and spectrographers have iC "1 
tified and recorded 17 major elements 
which they believe to exist in sufficient 
quantity to be economically impor 
tant. 

A spectrographic picture made from 
a 4.52% ash of a sample taken from 
an Indiana mine showed, for example, 
that the ash contained the following 
elements, given in grams per ton, esti- 


mated for the coal field: beryllium, 


100; boron, 5,000; titanium, 2,000; 


vanadium, 90; chromium, 200; cobalt, 
200; nickel, 1,100; molybdenum, 30; 
copper, 800; gallium, 40; germanium, 


600; and yttrium, 100. 
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Spectrographic pictures of the ele- 
nents, which appear as lines of vary 
ng widths on the film plate, can also 
x used by mining engineers probing 
for coal seams. Oftentimes, a seam 
will “pinch out,” that is will disappear 
ind crop up again somewhere above 
or below the worked out seam, being 
separated by bedrock. “Pinching out” 

been caused by geologic forces at 
he time the coal was forming. 


find that 
spectrographic methods will give them 


Mining engineers may 


more perfect tool for correlating 
hese old and new coal seams, as well 
s coa! beds themselves. 


The minor elements might also 
prove valuable in leading prospectors 
to new or 


extensions of old ore de 


posits. 


with 
it was found 
that a factor of great significance in 


During the Survey's work 


germanium in coal ash, 


xplaining the variations of mineral 
content is the presence or absence of 
mineralization adjacent to or within 
al fields. There are, for example, 
zinc deposits near the germaniferous 
oal beds of Stark and Athens Coun 
s in Ohio. 

P’ants need 


certain minerals tor 


1eir systems. Often times, soil in a 
particular area is deficient in certain 
of these minor elements. Because coal 
shes may contain the elements needed 
by the soil and the plants, they can 
be directly applied as fertilizer. 

It has been reported that in some 
areas of the Southwest, coal ashes are 
already being used for their value as 
a fertilizer. 

Coal is a form of mummified wood 
that has lain buried for millions of 


years. Plants then, as they do now, 
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took in trace elements or minerals in- 
to their systems. 


At first, the plants formed a peat- 
like swamp and it was during this 
time that the biochemical processes in 
the first step of coal formation took 


place. These biochemical processes 


were followed by a lignification proc- 
ess. Finally, the heat of friction and 
pressure exerted for a long time pro- 


duced the coal as we know it today. 


Scientists are now trying to deter- 


mine whether these minor elements 
were inherent in the plant ash or in- 
troduced by sediments brought in 
from the surrounding land features. 
Or further, whether the plants were 
growing over concentrations of the 
minerals as they do today, and that 
this might lead to findings of min 


eralization near or under coal. 


Historically, the study of minor ele 
ments in coal got off to a compara- 
tively late start. Pioneer work was 
done during the 1930’s by Victor 
Goldschmidt and C. 
first 


L. Peters, who 
called attention to the unusual 
germanium and 


other rare metals in some European 


concentrations of 


coals. 

Work in the United States got its 
boost during World War II, mostly 
when refinements were being made in 
spectrographic techniques and other 
aspects of geochemistry. But it was 
not until the Geological Survey set up 
its program of systematic study that 
the importance of the minor e'ements 
being 


discarded as became 


waste 
strikingly evident. 

The work in this country has been 
carried on largely by the Survey, the 
U. S. Bureau of Mines, the West Vir- 
ginia Geological Survey and the Eagle- 
Picher Company. 
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Russia is thought to be very much 
interested in the study of the minor 
elements in coal and has been in- 
volved in this work from the earliest. 
The same is true of England. Scientists 
in Australia, Czechoslovakia, India, 
Argentina, New Zealand and Spain 









> THE TRANSCONTINENTAL flight rec 
ord of three hours, 45 minutes and 30 
recently by three Navy 
Cougars was partly made possible by 





seconds set 







a nickel-based alloy which permitted 
their turbojet to 
greater thrust than previously. 


} 
deliver 
The 


alloy, Pratt & Whitney Aircraft engi 


engines 






neers believe, possesses greater heat- 
resisting qualities at operating tem 
peratures of 1,500 to 1,600 degrees F. 
than any other wrought alloy known. 









The material, designed to resist 
“metal fatigue,” stretch and rupture, 
is being used for turbine blades in the 


> Fierce HEAT, 2,800 degrees 
Fahrenheit, has been produced in a 
furnace the size of an ordinary waste 
basket. 

The small oven, designed by Gene- 
ral Electric engineers, can simulate the 
intense heat in the combustion cham- 
ber of jet engines. The device is being 
used to calibrate sensitive iridium 
thermocouples, which will permit ac- 
curate measurement of temperature 
changes in jet engines at the company’s 
Aircraft Gas Turbine Development 
Department in Evandale, Ohio. 

A small electric current and a six- 
inch coil of iridium, one of the most 


over 
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Nickel Base Alloy 


‘Waste Basket” Furnace For Jet’s Heat 


have also contributed to the knowl. 
edge of this field. 

It was recently reported that Ger. 
many, Japan and England are now 
operating plants for the recovery of 
germanium from fly-ash and the re 
sidual ash of coal. 


Aids Jet Engines 


Air Force’s Starfires, and the Navy's 
Panthers and Cougars. The basic 
formula for “Waspaloy,” as the ma- 
terial is called, was worked out by R. 
H. Thielemann, development metal 
lurgist at Pratt & Whitney, who used 
ingredients most of which are readily 
available in North America. 

Mr. Thielemann used nickel for a 


base and added chromium, cobalt, 


molybdenum, and small amounts of 
All 
metals, except cobalt, are abundant 
in North America. 


titanium and aluminum. these 


precious metals, generate a fiery white 
dot of heat used for the tests. Iridium, 
a very heavy, brittle, silvery white 
metal of the platinum family, is used 
because it is one of the few elements 
which can withstand high heat. 

Until recently, the supply of the 
rare metal, which costs $175 an ounce, 
was insufficient. 


The thermocouples used in the ex- 
periments are probes made of iridium 
and iridium alloy. Temperature is 
measured by noting the electric po 
tential generated by the action of the 
heat on the probe. 
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Stars Born Like 
Hydrogen Bomb Blasts 
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Stars Are Cosmic Firecrackers 
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> Srars being born are cosmic hydro- 
en bombs, exploding in dense inter- 
tellar clouds, according to a new 
1eory on the results of star formation 
resented to the American Physical 
society meeting by Dr. Malcolm Save- 
off of the University of Rochester. 
He drew a mathematical picture of 
tellar birth within one of the vast 
ouds of hydrogen gas that dot the 
eaches of space between stars. Dr. 
in H. Oort of Leiden Observatory, 
The Netherlands, and Dr. Lyman 
Spitzer of Princeton Observatory, 
rinceton, N.J., proposed the ideas 
iat triggered Dr. Savedoff's investi- 
gation of “the gas dynamic effects of 
star formation.” 


Dr. Savedoff suggests that in a big 
loud of hydrogen gas, part of the 
oud becomes unstable and a star is 
ormed. Ultraviolet radiation from the 
ionizes 
round it. 


the 
This 
he neutral, or non-ionized, gas around 
way at the high velocity of 12 miles 


gas immediately 


ionized gas pushes 


S 


ver second. Speed of sound in air 
ing about one-fifth of a mile per 
second, the velocity of this expand 
ng gas is at least 60 times as fast as 


present-day jet planes. 


In front of the expanding gas is a 
shock wave, an invisible wall rushing 
ahead in warning of the high pres 
behind it. Beyond the shock 
is a region, still within the great 
hydrogen cloud, that does not know 
inything is going on. 


sures 


wave 
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Best evidence for current stellar 
formation, Dr. Savedoff told a sym- 
posium of the Physical Society’s divi- 
sion of fluid dynamics, is the fact that 
the brighest stars radiate energy so 
furiously their fuel supply, which is 
hydrogen, would be exhausted in ten 
million years. 


Recent studies of the apparent mo 
PI 


tions of stars have revealed groups 
that seem to be expanding from a 


point, and the such stellar 
clusters is estimated at only two mil 
lion years. Current!y, the age of the 
universe is thought to be about five 
billion years. These 


bright blue 


age ol 


infant stars are 


million times 
brighter than our sun, found in what 


astronomers call “O” associations, al 


Stars, a 


ways seen close to dense interstellar 
clouds. 


Dr. Savedoft worked out this theory 
in collaboration with John Greene, a 
graduate student at the University of 
Rochester. 

When a star is formed outside of 
a hydrogen cloud, Drs. Spitzer and 
Oort have proposed that ionization of 
gas on the side of the cloud close to 
the intense stellar ultraviolet light 
leads to a rocket-like effect, the cloud 
losing protons and electrons from its 
surface, and gaining momentum, 
Large velocities result when a large 
fraction of the original mass of the 
cloud is thrust away. 


Dr. F. Kahn of Manchester Uni- 
versity, England, investigated this ef 
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fect further and concluded that this 
“rocket” effect would occur. 

The effect can be likened to the 
differences between lighting a match 
and a firecracker. The match is de- 
signed to burn slowly, a little at a 


Titanium Bolt 


> Aw arrcrat tension bolt of titani 
um alloy that fatigue and is 
pound for pound twice as strong as 
steel has been developed by Standard 
Pressed Steel Co. New forging and 
threading techniques for the titanium 


resists 


time. When a firecracker is set off, 
comparatively large amount of mat. 
ter is excited very quickly, resulting 
in an explosion. Dr. Savedoff’s cosmic 
bombs are hydrogen firecrackers of 
gigantic proportions exp!oding now, 


Resists Fatigue 

& 
alloy containing four per cent man 
ganese and four per cent aluminum 
allowed the production of the light 


weight fastener for frames and en 


gines of aircraft. 


AISIAX 


O'FrL 


COM PANY 


Sr 


nT 
Po il 


964, Publishers Syn 
UB Pat Office 


> “You MEAN to say you placed an order for 10,000 drums like these?” 
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off,a} Clathrate Compounds 


ry Sort Molecules by Size 
sulting 
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stances 


variety of sub 
animate and 
nanimate things, yet the scheme of 
Nature is so superb that all are con 
structed from identical fundamental 
inits. Units such as protons, neutrons, 
ind electrons, when arranged in differ- 


ALMOST infinite 


man exists 


among 
ninum 


light 


id en 


it numerical and structural combina 
tions, produce atoms of the 98 ele- 
known at present. Typical 
elements are metals like iron and gold, 

r non-metals like sulfur and carbon, 


nd gases 


nents 


such as and 


oxygen 
ydrogen. 

useful in their ele 
nental form but alone they could not 
provide the fascinating variety of sub 


Elements are 


stances in the physical universe. It 
fortunate that the 
lesign of the fundamental units is 
such that atoms of various elements 
ombine in a 


more than 


seems 


multitude of ways to 
produce molecules of substances ad 
nfinitum. Some philosophers say this 
ntricate scheme of things is simply 
happenstance, others strive to see a 
purpose behind its marvelous arrange 

while chemists and physicists 
slowly uncover laws which govern the 


havior of substances so that they 
nay be utilized more efficiently. 


Molecules range from simple struc- 

tures like that of water which consists 

two atoms of hydrogen and one 

atom of oxygen to the complex struc 

tures of proteins which contain thou 

sands of atoms. Frequently one sub 
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Specificity in Chemicals 


Reprinted from For INsTaNnce, American 


Cyanamid Co. 


stance differs from another simply by 
replacement of a single atom in their 
molecular structures. For instance, 
urea and thiourea differ only by re- 
placement of oxygen in urea with 
sulfur for thiourea. 


NH» NH; 


S=C 


NH» 

Urea 

As may be expected, urea and thio 
urea are similar in many of their 
reactions but they have specific differ 
ences. 


NHe 


Thiourea 


3oth are used in resins and 
plastics but the discerning chemist 
knows which to use for specific prop- 
However, a combination of 


urea and thiourea is preferred in re- 


erties. 


sins for coating nylon fibers when 
maximum fire retardance is desired. 


A specific application for thiourea 
is the recent, non-toxic, instant silver 
cleaners. A quick dip in an acidified 
thiourea solution immediately removes 
tarnish from silverware. When used 
as directed this method does not re 
move metallic silver as abrasive clean 
ers do. 
illustration of 
cificity is the ability of urea and thio- 


A fascinating spe- 
urea to sort molecules according to 
shape and size. A mixture of straight 
and cyclic molecules which is well- 
nigh impossible to separate by conven- 
tional means may be sorted readily 
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either by urea or by thiourea. It was 
discovered that urea and_ thiourea 
form molecular structures containing 
hollow tubular spaces into which cer- 
tain straight molecules can enter and 
be held captive. Molecules with cyclic 
or bulky structures cannot enter these 
so they remain unaffected. 
When low grade motor fuel is treated 
with urea its octane rating is increased 
because urea removes the objectionable 
straight hydrocarbons but does not 
affect bulky and cyclic varieties. This 
general method can be used to im- 


spaces 


prove fats, waxes, and various oils. 
Since the spaces in thiourea are larger 
than those in urea it will “capture” 
molecules which are too large for urea 
thus making possible additional spe- 
cific separations. 

Scientists the terse term of 
clathrates for compounds which en- 
close other compounds in their struc- 
ture. Clathrate is derived from Greek 


and was modified in Latin. The Greek 


use 


> A new, easier and safer method of 
determining whether there is acid in 
the stomach has been devised by Dr. 
A. A. Goldbloom of New York Medi- 


cal College. 


Ordinarily tests for stomach acidity 
are made by having the patient swal- 
low a long rubber tube. Stomach 
juices are aspirated through this for 
chemical analysis. 

With the new method, the patient 
swallows some medicine which is a 
cation exchange indicator called qui- 
ninim. When in the stomach in the 









word means a lattice structure of Mate 
lances used by infantry as a protectin} With 
from cavalry. The Latin modificatio 
connotes lattice structure in general 
Thus the vernacular changes wit 
time from lance lattices to moleculs 
arrangements. 
: . To} 
Many commercial products manu} , | ; 
factured today require urea or thi vag 
urea for their production. Recently, a a os 
increasing number of specific use ais 
have been found for thiourea. Its su! has ee 
fur content may be responsible for it : 
use in agriculture as a_ pesticidy Urar 
agent. Chemists have capitalized or PA 
its reactive amino groups in combine} ‘°°’ 
tion with the sulfur atom for an inter sass 
mediate in the production of pharma .h 
ceuticals. Another important nen “Th 
application is in the black and whit} |, Ho 
reproducing process as the reducing} specif 
agent. Thus increased efficiency in} over 
process and product is obtained} duce 
through specificity in chemicals. trate 
tracte 








rated 

form 
i ‘ 5 Ty 
Stomach Acidity Determined Easily is cx 
. . the 1 
presence of acid this chemical forms the r 
compound that is excreted by the} @lso« 

kidneys and causes fluorescence of the} Uts 

urine. or 

If there is no acid in the stomach Tg 

there will be no fluorescence. At the aaa 

National Gastroenterological Associa he 

tion’s meeting, Dr. Goldbloom report wile 

ed use of this test on 95 patients age], ; 

80 to 100 years for whom swallowing} | 

a stomach tube would be hazardous ee 

About a third of so-called normal aged Gui 

people, the test showed, have no acid] ® A 

in their stomachs. sign 
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Materials and Processes 
With Chemical Improvements 


New Chemical Inventions 


To obtain any patent order by num- 
her from the Commissioner of Pat- 
ents, Washington 25, D. C., enclosing 
25 cents in cash, money order or 
Patent Office coupon, but not stamps, 
for each one. 

Uranium Oxide Recovery 
> A ovick, easy and efficient way of 
recovering uranium oxide from pitch 
carnotite, autunite or bec 
querelite ore has been patented for 
the Atomic Energy Commission. 


1 } 
bende, 


The process was invented by James 
|. Hoffman of Chevy Chase, Md., who 
that nitric acid be sound 
over pulverized uranium ore to pro- 
uranyl nitrate. The uranyl ni 
trate is absorbed in ether, then ex 
tracted water. The water is evapo 
rated and the material is ignited to 
form pure uranium oxide. 


species 


luce 


Two-thirds of the uranium content 
extracted from the ore. 
will yield two-thirds of 
the remaining uranium. The residue 
also contains valuable radium by-prod 


Retreating 
the residue 


ucts which can be recovered by con- 
entional methods. 
Mr. Hoffman’s patent, 


No. 2,690,- 


376, improves on present methods of 


recovering uranium. They generally 
take too long and use expensive chemi- 
cals. The uranium often emerges in 
an impure state, being polluted by 


vanadium and/or molybdenum. 


Guided Missile 


> A LONG-RANGE guided missile de- 


signed to fly supersonically at extreme 
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altitudes won patent No. 2,690,314 
for Henry H. Porter of Washington, 
D. C., and Robert J. Vicars of Silver 
Spring, Md. They assigned the patent 
to the U. S. Navy. 

The specific feature of this missile 
is its careful organization: Electrical 
guidance is cached in the missile’s 
and the explosive charge is 
packed in behind this electronic equip 
ment. The the missile is di- 
vided into compartments used mainly 
as fuel tanks. 


nose 


rest of 


Fuel is fed from compartments at 
both ends of the missile at once so 
that the center of gravity is not dis- 
turbed and the balance of the missile 
is not upset. The missile has two large 
wings capable of supporting it in the 
thin air of the upper atmosphere 
where ramjets operate best. Its tail 
consists of four shorter wings spaced 
90 degrees from each other around 
the fuselage. 

New Carbon Blacks 

> New, fine-grained, blacker carbon 
blacks with lower resistance to elec- 
tricity can be born in an explosive 
process which won a patent from the 
government. 

A highly unstable material contain 
ing a hydrocarbon, such as acetylene, 
as the “make” chemical. Put 
in a retort, it is separated from a 
detonation charge by a thin dia- 
phragm or a wall of inert gas. 

The charge is ignited by an electric 
spark. A wave of high pressure races 


is used 















































through the retort at supersonic 
speeds. Carbon black is formed in less 
than 10 millionths of a second. 


Patent No. 2,690,960 was granted 
to George B. Kistiakowsky of Lin- 
coln, Mass., George D. Halsey Jr., 
Murray E. Malin and Herbert T. 
Knight, all of Cambridge, Mass. They 
assigned their rights to Godfrey L. 
Cabot, Inc., of Boston. 


Thin Tempered Glass 


> Sueets of glass less than 3/16 of 
an inch thick now can be tempered 
by closely spaced jets of air. The glass 
sheet is inserted in a “blast 
equipped with small nozzles. The 
nozzles are within 1.2 inches of the 
hot glass and are spaced less than 1.2 
inches apart. 


box” 


nozzles 
7.1 pounds per square 

"‘anmnthes” the glass and 
easily from the box. This 
method permits the sheet to be tem- 
pered without deforming the glass. 


It was invented by Jean R. A. Pra- 
chay of Paris, France, who assigned 
patent No. 2,690,629 to The American 
Securit Company of Wilmington, Del. 


Air is blown _through the 
at a pressure of 
inch. It 
escapes 


Strong Acoustical Tile 


> A uicutweicnut, hard-to-break 
acoustical tile won patent No. 2,690,- 
594 for Frank B. Kirksey of Dant, 
Ore., who assigned his rights to Dant 
& Russell, Inc., of Portland, Ore. 


Made of potato starch, corn starch, 
polyvinyl acetate and perlite particles, 
the resulting fireproof tile is said to 
have excellent sound absorbing prop- 
erties. its light weight, it 
may be applied to ceilings easily, and 
handled without 


Because of 


undue care. 
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Corn starch and potato starch ar 
mixed into a slurry that Thi 
mass is combined with another slurr 
made of ungelled corn starch an 
polyvinyl acetate. Finely divided, ¢ 
panded perlite is then added to bah 
a thick paste which is poured ir 
trays. The material then is Seal 
deeply, dried and cut into slabs. 


gels. 


Snappier News Photos 

> SNApPPIER newspaper photograph 
are promised by a process that in 
creases contrast of halftone reproduc 
tions. Inventor Donald J. Howe ¢ 
Rochester, N. Y., who assigned paten 
No. 2,691,580 to Eastman Kodak 
Company, explained that the halftone 
negative is made in two steps. 


First it is exposed through an en 
graving screen to a brilliant light for 
a brief period. Then it is given a nor 
mal exposure at a normal light in 
tensity. For this process to work, the 
negative must be “Clayden desensi 
tizable,” which means that the firs 
exposure must reduce the sensitivity 
of the film for the second exposure. 


The invention is ap pe usefu 
where part of a picture is be re 
produced at neniaal contrast and the 
rest requires increased the 
inventor declared. 


contrast, 


Glass Paper Invented 
> Lov E 


glass 


LETTERS written on a new 
paper should last almost for 
ever. More practically, the paper can 
be used in the printing industry as ¢ 
high-quality stock not affected by 
changes in moisture in the air. 
Dominick Labino of Waterville 
Ohio, states that his paper is made ot 
microscopic glass fibers a micron ot 
less in diameter. These fibers, because 
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of their slender shape, mat and felt 
together with self-adhesion. The paper 
has a high tear strength and its sur 
ace can be made hard and smooth. 


The glass paper should be useful 
to the electronics industry, he said, 
yecause some present insulating papers 
can withstand temperatures of only 
Fahrenheit. Above this 
temperature, the paper’s base begins 


185 degrees 
o decay. But glass fibers do not de- 
such 
Mr. Labino assigned patent No. 


+ 
497.9 


2,220 to Glass Fibers, Inc., of Toledo. 


teriorate at low temperatures. 
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Synthetic Vanillin 


> SweeT scENTs for future perfumes 
nay now be born in foul-smelling 
vood pulp processing plants. Collis 
C. Bryan of Seattle, Wash., has in 
ented a process for raising the yield 

synthetic vanillin from sulfite li- 
uors discharged in pulp processing. 


The lignin contained in the sulfite 
quor is mixed with an alkaline solu- 
tion, such as sodium hydroxide, and 
ooked at Fahrenheit 


while nitrogen or 


330 degrees 
air, diluted with 
steam, bubbles through it. 


The carefully controlled process 
substantially increases the amount of 
synthetic vanillin over current meth 
ds. Mr. Bryan asigned patent No. 
1,692,291 to Monsanto Chemical Com 
pany of St. Louis, Mo. 


Oil-less Bearings 


> Beartnes that need no lubrication 
von a British inventor patent No. 
2,691,814. William Henry Tait of Al 
perton, Wembley, combines a special 
plastic with metal to form the bear 
ng or a bearing surface. 
Polytetrafluoroethylene is 


the plas 


Aprit 1955 


asaeaa 


tic. It is mixed as powdery granules 
with a bigger volume of metal, such 
as copper. The copper carries away 
heat and adds mechanical strength. 
The plastic permits a steel shaft to 
turn in the bearing without oil. The 
patent was assigned to The Glacier 
Metal Company, Ltd., Wembley. 


Tough Finish For Aluminum 


> A process of giving aluminu.n a 
tougher-than-steel surface has won a 
patent. It promises to permit aero 
nautical engineers to trim a few more 
pounds from new designs, and per 
mit manufacturers to turn out lighter, 
more rugged metal products. 

A treated aluminum gear, meshing 
under load with a worm, ran 
almost 18 times its expected service 
life. The steel worm showed “definite 


steel 


signs of wear” but the aluminum gear 
showed Substitution of this 
aluminum gear for the present man 
ganese bronze gear will save about 
two pounds a unit. 


none. 


Aluminum and its alloys can be 
given this extra hard surface in an 
electrolytic bath having a 15% con 
centration of sulfuric acid. Refrig- 
erated to about 30 degrees Fahren- 
heit, the bath forms a hard oxide 
coating on the aluminum in 90 min- 
utes while a direct current of 20 to 
25 amperes per square foot flows 
through the solution. The resulting 
coating is about 1/500 of an inch 
thick. A four-hour treatment yields a 
coating 3/500 of an inch thick. 


The method of forming this hard, 
abrasion-resistant surface was devel- 
oped by Charles F. Burrows of Balti- 
more. He assigned patent No. 2,692,- 
851 to Aluminum Company of Ameri 


ca. 
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Rotating Blast Furnace 


> MotteEN pig iron can be freed of its 
sulfur, silicon and phosphorus im- 
purities by a new, rotating blast fur- 
nace recently patented. The blast fur- 
nace urges the molten metal along a 
horizontal fluted drum that slowly 
turns on its Lime is mixed 
thoroughly with the pig iron as the 
drum’s flutes slosh the molten metal, 
changing its depth and surface area. 


axis. 


The blast furnace drum is slightly 
higher at its receiving end than at its 
end. It ' 
Frederick Cremer of Chicago, and is 
protected by patent No. 2,693,411. 


discharge was invented by 


Explosion Preventer 


> A METHOD of sensing an incipient 
explosion in airplane fuel tanks, coal 
mines and flour mills won patent No. 
2,693,240 for William G. Glendinning 
and Alexander M. MacLennan of 
Farnborough, England. They assigned 
the patent to Graviner Manufacturing 
Company, Ltd., of London. The sys- 
tem will be developed and manufac 


tured in the United States by Sim 


monds Aerocessories, Inc., Tarrytown, 
N. Y. 
Pods containing fire-extinguishing 


chemicals are scattered through the 
danger area and are designed to spray 
the chemical quickly when a sudden 
pressure rise trips them. The chemi- 
cal is released within one-fifth of a 
second after the pressure rise begins. 
This almost-instantaneous 
said to stop the explosion. 


action is 


Installation of the systems was com- 
pleted recently on three advance type 
U. S. aircraft, but details have been 
withheld because of the combat im- 
portance of the planes involved. 
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Life Preserver 


> Pernars tragic loss of life in air 
disasters over the ocean will some day 













be minimized by personal life- “Saving Prine 
devices such as the fibrous glass life \braha 
preserver recently patented. 7 _ 
VecGrat 
It is designed to hold an uncon. } present 
scious person afloat and in such a} once to 
a oni he ena not ae Its } concern 
ibrous glass is encased in a vinyl resin Pi:-he 
envelope, and the life preserver’s arm — 
and leg-holes hold it in place. The 00 
buoyant materials, which can be pro 0 
duced domestically during war, are}. 
arranged to turn the unconscious per “a Un 
son automatically to the proper posi- biect 
tion when he hits the water. 7 Mu 
Ellis G. King of Shelton, Wash, sf 
and Edward R. Frederick of Pitts } \scorp 
burgh assigned their patent, No. 2- [Spectr 
692,994, to the Navy. Zin 
Continuous Metal Caster ee 
> Sopium, heretofore molded into in- Cu 
gots by a relatively expensive and ympo 
dangerous manual process, can now Poecticy 
be cast or molded into elongated bars }yjck 
and cut to the desired length. Ernest } Press, 
R. Corneil of Stamford Centre, On- io inch 
tario, Canada, has invented a machine Jatorm 
for the continuous casting of light }pptid 
metals and low-melting metals. Wor 
The process involves the pumping |-Pete 
of liquid sodium, for example, into a Huds 
tapered pipe, forcing it against a ong 
conical wooden spindle. The sodium Rios 
is constantly being cooled and lubri- J...) ; 
cated as it is forced to laminate into fi, te 
a conical shell of solid sodium. Ta 
Mr. Corneil assigned patent No./L-T, 


2,693,624 to E. I. du Pont de Nemours 
and Company of Wilmington, Del. 


uS., 
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PRINCIPLES OF BIOCHEMISTRY— 
\braham White, Philip Handler, Emil 
L. Smith and DeWitt Stetten Jr.— 
McGraw-Hill, 1117 p., illus., $15.00. 
Presenting an introduction to this sci 

















































































































ch a fence to medical students and others 
«Its | concerned primarily with mammalian 
resin } biochemistry. 
om SrrucTURE OF MOLECULES AND IN 
The rNAL Rotation—San-Ichiro Mizu 
PIO F hima—Academic, 244 p., illus., $6.00. 
a | The professor of physical chemistry at 
™ University of Tokyo writes on a 
a bject in which he has specialized. 
s \ MeTHop FoR THE MEASUREMENT 
ash., ATMospHERIC Ozone UsING THI 
Pitts: } \ssorpTION oF OZONE IN THE VISIBLI 
0. 2, [Specrrum—Oliver R. Wulf and James 
Zimmerman—Smithsonian, 14 p., 
per, 25 cents. Presenting an analyti 
| method. 
tO INF GLUTATHIONE: Proceedings of the 
an¢ }mposium Held at Ridgefield, Con 
NOW Frecticut, November 1953—S. Colo 
| bars wick and others, Eds—Academic 
Urnest 341 p., illus., $7.50. Attempting 
, On- }to include all of the significant current 
chine }nformation about this sulfhydryl tri- 
light ptide and its use in medical science. 
Woot: Its CHEMIsTRY AND Puystcs 
nping -Peter Alexander and Robert F. 
nent ludson—Rein h old, 404 P-s illus., 
on I 310.00. Intended for the use of scien- 
, sts engaged on research on protein 
»dium cai —" . 
vers and for practical workers in the 
lubri ool industry. The authors are Eng 
€ into fish textile chemists. 
Tue STRENGTHS OF CHEMICAL Bonps 
t No.L-T. L. Cottrell—Academic, 310 p., 
mours flus., $5.50. An attempt to give an 
del. count of the methods and results of 
AISTRY fiprit 1955 





Bool: iii lions 


the experimental investigation of the 
strengths of chemical bonds as an in- 


troduction to anyone about to start 
research on this subject. 
PracticAL PHystoLocicAL CHEMIS 


TtRY—Phillip B. Hawk, Bernard L. 
Oser and William H. Summerson— 
Blakiston, 13th ed., 1439 p., illus., 
$12.00. Symbol of the attempt of the 
authors to keep this standard text up 
to the minute is the replacement of 
the traditional frontispiece showing 
absorption spectra of blood pigments 
by a chromatogram of a protein hydro 
lyzate. 


Tue Cuemistry oF Livinc Cetts— 
Helen R. Downes—Harper, 549 p., 
illus., $7.50. A basic text in biochemis 
try, emphasizing the fact that plant 
and animal metabolism are funda 
mentally alike. 


ADVANCES IN CARBOHYDRATE CHEM 
istry: Vol. 9—Melville L. Wolfrom, 
R. Stuart Tipson and E. L. Hirst, Eds. 
—Academic, 426 p., illus., $10.50. 
Contributions from carbohydrate 
trained chemists on recent develop- 
ments in this field. 


BIOCHEMISTRY OF THE AMINOSUGARS 
—P. W. Kent and M. W. Whitehouse 
311 p-, illus., $6.80. To 
better acquaint readers from other 
sciences with current knowledge in 
this field. 


ey 1cademic , 


PrinciPpLes OF EMULSION TECHNOL 
ocy—Paul Becher—Reinhold, 149 p., 
illus., $2.95. Information, theoretical 
and applied, on emulsions for those 
who have already had a 
physical chemistry. 


course in 
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Proudly Prcenited 


> A MASS SPECTROMETER is described 
in Bulletin 1800C as Consolidated 
Type 21-103C by its manufacturer, 
Consolidated Engineering Corp., 300 
North Sierre Madre Villa, Pasadena 
15, Calif. It analyzes the molecules of 
a gas or vapor by ionizing them, sort 
ng them electromagnetically, and al- 


1 
| 


owing each to record its presence on 
moving sensitized paper by a light spot 
reflected from a galvanometer. 

> Trrion is the trade name used by 
the Du Pont Co. for the tetrafluoro- 
ethylene resin they developed for han- 
dling atomic reactor materials and 
other highly corrosive substances. In- 
formation about this new inert ma- 
terial is now available in a new book 
prepared by Du Pont’s Polychemicals 
Department, Wilmington 98, Del. 

> Avto sopirs may be patched with 
glass cloth and epoxy resins, according 
to the Bakelite division of 
Union Carbide. The patch is said to 
be cheap, easy to apply and durable, 
so that it may outlast the rest of the 
car. More information about this new 
method of sheet metal repair may be 
obtained from the News Bureau of 
the Bakelite Co., 260 Madison Ave., 
New York 16, N. Y. 

> Piiorron is the name of a plastic 
material which holds a static electric 
charge on its surface, making it useful 
in air conditioning filters. It is manu- 
factured by the Goodyear Tire and 
Rubber Co., Akron, Ohio. 

> HicH EFFICIENCY in air filtering is 
offered by the Cambridge Filter Corp., 
738 Erie Boulevard East, Syracuse, 
N. Y. In its Aerosolve Filter, a re- 
placeable cartridge in a container of 


Co., a 
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pleated shape catches atmospher 
dust. Three grades of filter are avai 
able to correspond with  ordinar 
needs. For providing completely dus 
free air, for removing radioactive 
toxic dusts, for providing air to sterik 
areas and for removing mold spores, 
pathogenic organisms, the same con 
pany makes the Absolute Filter, orig 
nally designed for the Atomic Energ 
Commission. Literature on both thes 
filtering systems may be obtained | 
writing the company at the abo 
address. 

> Mepicat iNstRUMENTS for radic 
isotope use are described in a nev 
catalogue issued by the R. D. In 
strument Co., 6429 Etzel Ave., S$ 
Louis 14, Mo. It includes description 
of several new instruments designe 
to make the use of radioactivity mor 
practical in hospitals or doctors’ offices 


> Crystattine ATP (disodium hy 
drate) in the form of dense clusters ¢ 
crystals, more stable and less sensitiv 
to moisture than the non-crystallin 
preparation, can be shipped from stock 
by the Schwartz Laboratories, 23 
Washington St., Mount Vernon, N. Y 


> A FLAME PHOTOMETER announced b 
the Mount Vernon Division of th 
North American Philips Co., 75 
South Fulton Ave., Mount Vernon 
N. Y., will detect sodium and potas 
sium separately when they are presen 
together in widely different amount 
in the same run through the instr 
ment. An internal lithium standar 
minimizes changes in readings due t 
fluctuations in gas pressure, air pres 
sure and speed of specimen consump 
tion by the atomizer. 
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Science Exhibits 


This year’s combined end-of-the-year issue of CHEMISTRY 


her 
ava 
dinar 
y dus 


yon If you are planning an exhibit 

ores ( of your scientific project you 

, an will want the information and 

taal suggestions in this issue. 

1 thes 

red | Science Exhibits tells you how to select your material, how to 
abo} plan its presentation, how to display, to label and to light it, how 
radi to descrike the work you have done, how to tell about it so that 
a nev those who think science is “too difficult” will understand and share 
D. In} your enthusiasm. 

e., ot 

iption Science Exhibits contains new samples of research project 
a reports of the Science Talent Searches conducted annually by 
offices} Science Service for the Westinghouse Science Scholarships. These 
im hy} reports have been selected by the Science Talent Search judging 
sail staff as outstanding for subject and method of presentation. 

a Science Exhibits describes the Science Youth Movement car- 
-s, 23} tied on by Science Clus of America. This organization, compris- 
N.Y ing more than 15,000 Science Clubs in the high schools of the 
ry country, encourages young people’s enjoyment of doing science 
»., 75i| projects, culminating in the local and National Science Fairs. This 
Verno} organization is doing something to ameliorate the shortage of 
pis ‘oung scientists, technicians and engineers. 

nounts ° . 

instru] Subscribers to CHEMISTRY receive the big annual summer 
tandaril issue as part of their regular subscription. Additional copies are 
ee wailable at $1.00 in paper, $2.00 in cloth binding. Address: 

al 


CHEMISTRY, 1719 N St. N.W. 
WASHINGTON 6, D.C. 





